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Wedge-Lock 


HANDLES INFILTRATION! 





SEALED! 
JOINT 
TO 
PIPE 





SEALED! 
JOINT 
TO 
JOINT 





ROOT-TIGHT SEAL! MINIMUM INFILTRATION! 


Patented Wedge-Lock Joints are bonded to ence. . . stays in continuous compression for 
Vitrified Clay Pipe—at the factory—to bring you the life of the pipe. When you specify Wedge- 
the highest performance standards . . . the lowest Lock, you reduce infiltration and resist root 
installation costs. problems before they start ... keep installation 

One simple, easy operation and the joint’s costs down... benefit from the guaranteed 
tightly sealed around the full pipe circumfer- performance of the world’s longest-lasting pipe. 


Write to listed manufacturers for literature or an actual Wedge-Lock demonstration 


Wedge-Lock ciay pipe 
THE FACTORY-JOINTED CLAY PIPE AVAILABLE NATIONALLY FROM LOCAL MANUFACTURERS 
Order Wedge-Lock from any of these Vitrified Clay Pipe Manufacturers: 


Cannelton Sewer Pipe Company....Cannelton, Ind. The Logan Clay Products Company....Logan, Ohio 
The Clay City Pipe Company... Uhrichsville, Ohio The Owensboro Sewer Pipe Co. Owensboro, Ky. 
Graff-Kittanning Clay Products. Worthington, Pa. Pomona Terra-Cotta Company Greensboro, N.C. 
Larson Clay Pipe Company Detroit, Mich. The Robinson Clay Products Co. Akron, Ohio 
Lehigh Sewer Pipe & Tile Company Ft. Dodge, la. Superior Clay Corporation Uhrichsville, Ohio 





SUBDIVISIONS 


RAMS .. . Indi P " . . . RatedAeration, medium 
steel sewage treatment plant for design flows to 15,000 GPD. 
Factory fabricated with “Chicago” standardized balanced equip- 
ment. Engineer—Bevington, Taggart & Fowler. Bulletin 135-A. 





MUNICIPALITIES 


RALC .. . Vacaville, California . . . Large concrete RatedAera- 
tion plant using “Chicago" sewage equipment throughout for 
more effective treatment. Capacities from 60,000 GPD. Engineer— 
M. Carlton Yoder. Ask for Bulletin 135-A. 


RAMC . . . Hialeah, Florida . . . Above ground installation of a 
medium concrete treatment plant. Packaged standardized, bal- 
anced equipment for flows from 7,500 to 60,000 GPD. Engineer— 
Loyd Frank Vann Associates. Ask for Bulletin 135-A. 





wna 


RASS . . . Meterie, Lovisiana . . . Small steel, circular factory 
fabricated sewage treatment plant for communities from 10 to 
500 people available in 1, 3, & 5,000 GPD capacities. Engi 





—Curtis & Davis. Ask for Bulletin 136. 


@ 1961—CP-FMC 
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RATEDAERATION 
SEWAGE TREATMENT 
EQUIPMENT FOR 
EVERY FRINGE AREA 
SEWAGE NEED 


Odor free, nuisance free, 
low cost, small package 
steel or large concrete plants 
. -- 1,000 to 1,000,000 GPD 


Whether steel or concrete units, all RATED- 
AERATION systems obtain the same degree of 
high treatment through aeration. Proved suc- 
cessful in more than 950 installations, RATED- 
AERATION units are always economically ex- 
pandable for area planning of future sewage 
systems. 


There is a small packaged RATEDAERATION 
unit specifically designed to provide any fringe 
area with reliable, continuous sewage treat- 
ment at low original cost . . . and with low 


operating expense. 


For further information call your local 
Chicago Pump distributor or write Chi- 
cago Pump for bulletins listed above. 


Putting Ideas to W 
FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622F DIVERSEY PARKWAY ¢ CHICAGO 14, ILLINOIS 





NOW choose from two No. 112 Motor Graders 
to get the best for your job 


. : yet A 

4 ’ cin —— ; —- ie > 2 one pee. > 
be ims. ra * “tea we, = ‘ , “= 7 : LS SZ a en a = 
THE 85 HP NO. 112E Increased power, plus other quality THE 100 HP NO. 112F The new, turbocharged No. 112F will earn 


features, keep the No. 112E out front in the 21,000 Ib. class. its keep with high production and low operating costs. 


No other motor graders in 
the 85 HP to 100 HP range 
have all these features 





New compact engine: 85 HP in the Vertical starting engine: standard 
No. 112E. Turbocharged 100 HP on both models. 
in the No. 112F. Result: easy, all-weather starting 


Result: better lugging ability, long 
life, easier servicing. 


2m 
Dry-type air cleaner: standard on Oi! Clutch: standard on both models. Improved biade controls: standard in-seat starting: standard on both 
both models. on both models. models. 


Result: up to 2000 hours of opera- , : : : 
Result: removes 99.8 per cent of tion without adjustment. Result: precise adjustment, easy Result: finger-tip convenience and 
agement—anti-creep lock positive starts. 


air-borne dirt from engine intake — 
every service hour. Takes only makes blade stay put under load. 


five minutes to service. 


Moore and more municipalities, counties and town- Cc A T & R ? L L A a 
ships are finding that the production and economy of 2ee 2 Ome eee 
Caterpillar Motor Graders save taxpayers’ money. You 

can see the proof of this by asking your Caterpillar 

Dealer for a demonstration on;your job. He backs 

up every machine he sells with reliable parts and de- 

pendable service to protect your investment. 


Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 





FEBRUARY, 1961 @ Volume 92, Number 2 


Rejuvenation of a Major Water System 


Philadelphia’s 10-year master water plan nears ful- 
fillment with completion of the new filter building 
at the Queen Lane Plant. C. H. BILiincs 


Electronic Control of Traffic Signals 


Use of radio for synchronization and control of traf- 
fic signals is under test in New York City. 


Use of Soil Cement Cuts Street Costs 
How economical construction of residential streets 
was accomplished through use of a soil cement base 
and an asphaltic surface treatment. FRANK FORCE 


Turnpike Sewage Treatment Data Will Aid Designers 
Operating results of 8 sewage treatment plants at 
service plazas on the Ohio Turnpike are sum- 
marized and correlated with traffic flow. R. H. FInn 


“Accepted Practice” in Municipal Storm Drain Design 
The author traces the development of intensity- 
duration records and shows why common sense is 
needed in storm sewer design to avoid pitfalls 
of formula design methods. C. S. SEABROOK 


Bulk Refuse Collection Helps Keep New York Clean 


Special collection service for bulky discarded ob- 
jects is assisted by special dump trucks fitted with 
hydraulic powered tailgates. Paut R. SCREVANE 


Lime Used to Improve Hot Mix 


Stripping, swelling and strength characteristics 
improved by use of hydrated lime as an additive 
in asphaltic miz. A. Leo GALLAGHER 


Water and Sewers for Freedomland 


Poor soil conditions imposed construction problems 
at this new entertainment center. 


82 


93 


Texas Prepares to Evaluate Radioactive Water 
Pollution 
Background conditions of streams is determined in 
anticipation of future increases in radioactive pol- 
lution. H. A. Bevis 


Successful Repair of Street Openings 
A review of the important considerations for suc- 
cessful restoration of trench openings in roadway 
pavements. E. F. Henscu 


How Routine Work of Utility Men Can Make the News 103 


Professional public relations agencies engaged by 
the Texas Water and Sewage Works Association 
have provided news and feature stories. 

Sam WarRINGTON AND Grant N. Burton 


Expressway Design Fits Valley Restrictions 


Bin type retaining walls assisted construction in 
the presence of excessive ground water and un- 
stable soils. W. E. GIiespie 


A Look at European Composting 


Scores of municipal plants in Europe provide ex- 
perience and data on several composting methods. 
Joun S. Witey 


Package Plants Provide Sewerage for a Growing 
Community 


A comprehensive sewerage plan and use of package 
plants and prefab lift stations cope with popula- 
tion that tripled in 10 years. LAWRENCE Hirscu 


Standby Engine Helps Water Department 


PUBLIC WORKS DIGESTS: 
Sewerage and Refuse 
Water Works 
Highways and Airports 
Industrial Wastes ............ 





PREFABRICATED 
PUMPING STATIONS 


2.2 
ea 
and 


THIS IS THE STATION THAT IS PREFABRICATED AND DELIVERED 


A PACKAGED UNIT—completely shop-fitted with quality com- 
ponents throughout. Transported to job site ready for installation. 


aLiS BOF OL 


SIMPLIFIES LOCATION—underground operation permits use of 
existing public property such as parkways, etc. Saves cost of surface ae 
property and enclosing structure. READY TO OPERATE 


ECONOMICAL—saves costs and time. Prefabrication results in 
lower construction costs and less time at job site. Simply set in 
place, connect and start up. 


COMPLETE DATA, SPECIFICATIONS AND DRAWINGS AVAILABLE--WRITE 


ZIMMER & FRANCESCON P.O. BOX 359, MOLINE, ILLINOIS 


watts SPARJAIR treatment pants 


Designs for all Developments and 
Land Planning Projects 


TRAILER PARKS | SHOPPING CENTERS — 


aie 


Hampton Pk. (Hsg. Devel.), Ill.-1 mgd tot. co Finn Trailer Ct., Ul, (365 units)—45,500 gpd Hillcrest Shpg. Ctr., Joliet, 11.—50,000 gpd 


. Permits development of outlying, low cost land. 
. Capacities from 50 to 5000 population equivalent. 
Eliminates septic tanks and drain fields 


Sparjair units overcome previous objections to locating 


. Virtually avtomatic—Simple operation 


ote . . Approved by Health Authorities 
and thoroughly oxidizes all odor producing wastes. 6 Odes “all 0 “ony 


new but proven principle of Contact Stabilization aerates 


1 

° : 2 

a plant near residences, shopping areas, schools, etc. Its 3 
4 

5 


no septic or stale operations 
Nested design provides complete treatment equal to Details and layouts are available to Consulting Engineers and 


aoe their Architects, concerned with the design of pockage sewage 
large municipal plants. ond woter treatment plants. Write factory at P. O. Box 266, 


Avrora, Ill. for complete information 





Walker Process also offers CLARIPURE Package Water Purification Plants—pre-designed capacities from 50 to 600 gpm. 


WALKER PROCESS EQUIPMENT INC, "A<TO*” ¢ ENGINEERING OFFICES AURORA ILLINOIS 
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Construction is the Payoff 

READING of many of the papers presented at 
A the recent conference on water pollution leaves 
one with the reaction that practically no one said 
anything about starting construction on the many 
thousand existing sources of pollution. More re- 
search is fine; but if we start to work now with our 
existing knowledge of waste treatment, we will do 
a lot more than we will by waiting years for more 
research results. Construction is the pay-off; why 
not start? There are 50 state health departments 
with machinery more or less capable of getting 
things done. If even half of them put on pressure 
for starting now, we would see the greatest advance 
in the next five years in pollution control that we 
have ever seen. What we badly need is leadership 
for action. 


Weather Prediction—SNOW 


HE PLEASANT fall weather in the East during 

early December led some people to feel that old- 
fashioned winters were a thing of the past. Reality 
came in the form of a 17-inch snow along the pop- 
ulous and busy eastern seaboard on Dec. 12. Aided 
by a somewhat optimistic report by the Weather 
man (“4 inches or more’), some cities, counties, 
villages and states seem to have held back a mite 
in putting equipment into action. To add to their 
troubles, winds of 50 miles an hour reformed drifts 
and filled in plow tracks quickly. Finally, tempera- 
tures near zero and not above 20 for two days and 
three nights handicapped the work. 

There is no implied criticism of snow removal au- 
thorities in this. They did their best in all the cases 
we observed. In some places equipment was lacking 
or was too old to stand up—a thing that should not 
be permitted when so many people are dependent 
on our highways, and a thing that a relatively small 
amount of money could remedy. But, most of it can 
be summed up by paraphrasing an old statement 
and saying that, in winter, the life of the man re- 
sponsible for snow removal is not always a happy 
one. 


The Future of Branch Water 


RANCH WATER has long had a recognized place 
in our economy as an admixture for certain anti- 
freeze compounds. Now that a bigger and more 
effective pollution control program is proposed, the 
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character of branch water may change, and addicts 
to its use may have to adjust to a new flavor. Our 
streams have, for years, carried an increasing load 
of pollution while the demand for water has like- 
wise increased. This nation is now at the point 
where it can no longer tolerate the present condi- 
tion of its water resources. A program of waste 
treatment and control is vitally necessary and the 
one proposed at the recent Washington meeting 
appears sound and needed. However, the accomplish- 
ment of this task will require many years; in the 
meantime, users of branch water can adjust their 
taste buds to the gradual elimination of that inimit- 
able branch water flavor that has come down from 
the past. 


Service Areas for the Interstate Highway System 

HERE WILL be no service areas—gasoline, food 

and rest rooms—-on the Interstate Highway Sys- 
tem. That means that private enterprise will create 
such services at important intersections just off the 
highway system. In a sense, it is unfortunate that 
this will be necessary because controls will be im- 
measurably more difficult with the lack of regula- 
tion that will exist. There will be problems in water 
supply and in waste disposal; and probably also in 
traffic regulation and contro] since a busy service 
area at an exit or entrance could add enough local 
traffic to interfere. 

It seems to us that this problem ought to be con- 
sidered well in advance of need. There are three 
units of government that can contribute. The State 
Highway Department, through its knowledge of 
traffic conditions should be able to pinpoint the 
areas most likely to contribute developments; the 
state sanitary engineering department should learn 
of these areas and make preliminary studies of the 
conditions at them; the local community must take 
steps to provide necessary governmental controls. 
This may be by city or village action; by the county 
or township where there is no other municipality 
with power; or by action of a special sanitary or 
other district. 

Neglect of these ordinary precautions will, in 
many cases, result in situations that will be prob- 
lems for many years to come. Prevention will be 
far better than attempted cure. The situation calls 
for early and aggressive cooperation between high- 
way and sanitary engineers. 








WORK AWAY... 
WORRY-FREE 


.--NO ROLLER GREASING EVER! 


The 72-hp Allis-Chalmers HD-6G is the only 1'%-yd 
tractor shovel with permanently lubricated tapered 
roller bearing truck wheels, idlers, support rollers— 
gives you certified protection ... saves greasing time, 
materials and money. 


The PERMA-SAFE truck wheels, idlers and support rollers 
in the HD-6G are lubricated at the factory . . . need no further 
greasing regardless of conditions. PERMA-SAFE design with 
Positive Seals and tapered roller bearings keep lubricants in 
... dirt and moisture out . . . for life. 

In addition to timesaving, care-free track lube, the HD-6G 
also features super pry-out action, highest dumping clearance, 
fastest reverse and many more big tractor shovel advantages. 

Your Allis-Chalmers construction machinery dealer will be 
glad to put an HD-6G through its paces on your toughest 
job. Allis-Chalmers, Construction Machinery Division, 
Milwaukee 1, Wisconsin. 


Now available in Persian Orange 
or Allis-Chalmers Yellow at no extra cost. 


move ahead with 


ALLIS-CHALMERS 


-..- power for a growing world 





m™mbol 
for 
Salt 


. . . the most necessary element in the diets of both 
man and beast. Today salt is more significant to living 
than ever before. There are more than 80 varieties 


required by industry which has found some 14,000 uses. 


Since 1886, Diamond Crystal Salt Company 
has been and is today, one of the country’s leading 
producers of quality salt. 


We introduce with pride our vigorous new symbol— 
the crystal formed of diamonds you see 
on this page. It represents total quality, backed 


by a progressive organization. 


This symbol—though it is new—represents 
Diamond Crystal’s 75 years of continuous service in 


supplying all industries with a quality product. 


This new “‘symbol for salt”’ is your assurance of the 


purest product and finest service available anywhere. 


PUBLIC WORKS for February, 1961 





A symbol for safety... 
DIAMOND CRYSTAL SALT and SERVICE 
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New Rock Salt Storage Depots offer fast service for snow and ice removal salt 


Strategically located, these depots can help you maintain maxi- 
mum safety precautions. These new rock salt depots can supply 
all your salt requirements in the shortest possible time. Here are 
the locations: 
Buffalo, New York Green Bay, Wisconsin 
Charleston, West Virginia Holland, Michigan 
Chicago, Illinois Louisville, Kentucky 
Cincinnati, Ohio Marietta, Ohio 
Cleveland, Ohio Milwaukee, Wisconsin 
Detroit, Michigan Port Huron, Michigan 
East Liverpool, Ohio St. Clair, Michigan 
Learn exactly what these new storage depots can mean to you. 
Call or write the nearest Diamond Crystal sales office. 


Sm Diamond Crystal Salt Company 


ST. CLAIR, MICHIGAN 


PLANTS: AKRON. OHIO: JEFFERSON ISLAND, LA ST. CLAIR, MICH 
SALES OFFICES: AKRON * ATLANTA * BOSTON * CHARLOTTE * CHICAGO 
DETROIT * LOUISVILLE * MINNEAPOLIS * NEW ORLEANS * NEW YORK 
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Rugged pipe 
installs easily 
-even in a soggy bed 


This 30” cast iron pipe was installed for expansion of 
a water system in Memphis, Tennessee. 

Despite heavy rains, the pipe went right to bed in 
wet trenches. Upon completion, the mains were 
tested at 150 psi for 12 hours and were found to be 
bottle-tight. 

Cement-lined cast iron pipe prevents pipe-clogging 

. always delivers a full flow of water. Bottle-tight 
joints are tight enough to resist hundreds of pounds 
of pressure per square inch. . . yet flexible enough to 
permit deflection both during and after installation. 

Rarely requiring repair or replacement, cast iron 
pipe performs efficiently, day after day, for over a 
century. 





& CAST IRON PIPE 


THE MARK OF THE 100-YEAR PIPE 











CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Illinois 
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Link-Belt’s creative answer to a critical problem: 


“Big-city” sewage processing 
on a small-capacity scale 


BIO-PAC 


Single-unit sewage treatment 
replaces old-fashioned disposal 
methods with modern, fully 
automatic processing 


With the population spread proceed- 
ing at a rapid pace — with antipol- 
lution regulations increasing at a 
comparable rate — outlying areas 
face obsolescc ace of traditional sew- 


age disposal methods. 


Housing developments, industrial 
plants, shopping centers, schools 
and institutions, motels and trailer 
courts—-all must cope with the prob- 
lem of updating their methods of 
sewage disposal. And Link-Belt’s 
practical answer to this problem is 
Bio-Pac—a modern, compact, bio- 
filtration sewage treatment system, 
designed to operate efficiently, and 
at low cost, in areas remote from 
metropolitan sewerage service. 


Bio-Pac is a result of specialization 
—40 years of Link-Belt experience, 
working closely with consulting and 
municipal engineers, in the design 
and construction of industrial and 
treatment 


metropolitan sewage 


equipment. 


As a result of this specialization, 
Bio-Pac represents a functional scal- 
ing down of large-capacity plant con- 
cepts. Single units are available in 
capacities to handle the sewage needs 
of 50 to 500 people. And this scaling 
down is a matter of size alone—no 
compromise ‘of quality. Every Bio- 
Pac unit is a complete bio-filtration 
system . . . built to meet the Ten 
State Standards for sewage works. 
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Bio-Pac quality is underlined by 
design that delivers full two-stage 
treatment — featuring bio-filtration, 
the standard process, tested and 
proven in metropolitan sewage treat- 
ment plants. Even under adverse 
conditions, a consistently stable ef- 
fluent is produced. And the system 
readily absorbs the shock loads 
which frequently upset aeration-type 
units. Moreover, high performance 
is accompanied by low operating 
costs. Because the Bio-Pac process 
is entirely automatic, it calls for only 
part-time care (and this by person- 
nel who needn't be highly trained). 


New from LINK-BELT 
act weg penemg ts exbauat aad 


FREE FOLDER 2971 
tells the story of 
Bio-Pac in detail. 
Contact the near- 
est Link-Belt office 
for your copy. 


The remarkable overall compact- 
ness of the Link-Belt Bio-Pac offers 
a two-way bonus in terms of flexible 
installation. For example, consider 
the 11’-6” diameter unit illustrated 
above (designed to serve 150 peo- 
ple). As shown, height above ground 
is just 13 feet. Compact? Of course! 
But with pit installation, even greater 
“hide-away” possibilities can be ob- 
tained—above-ground height of only 
5 feet 7 inches. It all adds up to this 
welcome fact . . . Bio-Pac can be 
made to blend with its surroundings 
as easily as the familiar water stor- 


age facilities. 


LINK{@}BELT 


SANITARY ENGINEERING EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Pruden- 
tial Plaza, Chicago 1. Sanitary Engineering 
Regional Offices—-Atlanta, Chicago 9, Colmar, 
Pa., Kansas City 8, Mo., San Francisco 24 
District Sales Offices in All Principal Cities 
Export Office, New York 7. Representatives 

Throughout the World 15,599 
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Smooth...quiet...fast! 


new no-pitman International mower! 


Mowing costs plunge when you equip your 
International® tractors with new high-speed 
International balanced head highway 
mowers. New vibration-free mower boosts 
cutting capacity—lets operators mow as 
fast as safe driving dictates. Mowing is 
amazingly smooth and quiet... wear and 
tear is reduced ... operator fatigue is less- 


Exclusive IH balanced head drive eliminates pit- 
man and geors . . . gives high-speed sickle action and 
permanent alignment for lowest maintenance of any 
cutter bor mower available. 


ened. New cutter bar design gives non- 
clog cutting in all conditions. The mower 
is heavily constructed for steady, high-speed 
highway mowing. Cutter bar is 40 per cent 
stronger than conventional cutter bars, and 
is available in 5 to 9-foot lengths to match 
any highway mowing condition. 


( 


PARTS and SERVICE 
¢ EVERYWHERE , 


5,000 dealers backed 
by 12 parts depots 





here are 8 reasons why the 


solves more traffic signal problems: 











EASTERN INDUSTRIES, INC. « NORWALK, CONNECTICUT 
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H-3 GASOLINE-POWERED 


TOUGHEST COMPACT CRAWLER 
6,000-pound class 


in the 








Allis-Chalmers now gives you the toughest compact 
crawler tractor in the 6,000-pound class—backed by 
more than 30 years of experience in crawler tractor 
manufacturing! 

Your choice of fuel—gasoline or diesel. The H-3 has 
the famous 4-cylinder, 43-hp Power-CRATER engine. The 
HD-3 diesel is the 4-cylinder, 40-hp engine with follow- 
through combustion. 

Solid, box-type, all-steel main frame securely cradles 
engine and power train—assures alignment of tractor 
components and mounted equipment. 

Rugged track assembly proved through the years on 
other Allis-Chalmers crawlers. Heat-treated shoes; long, 
solid truck frame; large cast steel drive sprockets; heavy- 
duty forged truck wheels with full 2-inch-diameter shaft 


POWER-CRATER is an 
Allis-Chalmers trademark. 
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carry weight evenly (shown with 5 truck wheels, four 
are standard). 

Independent steering clutches and brakes assure posi- 
tive maneuvering and minimum maintenance. 

Choice of big-capacity “‘live’’ hydraulic systems pro- 
vides instant control of equipment whether mounted on 
the front, rear, or combination of front and rear of the 
tractor. 

SHUTTLE clutch—standard equipment—gives 
fast, smooth direction reversing —speeds equal in forward 
and reverse in any given gear. 

See the full line of matched companion equipment for 
the new compact H-3 and HD-3! Talk to your Allis- 
Chalmers dealer today, or write Allis-Chalmers Mfg. Co., 
Utility Crawlers, Milwaukee 1, Wisconsin! 


ALLIS-CHALMERS 
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take a’ 


LONG LOOFKk€, 


at 
sewer linings 


It’s a Hundred Year Proposition 


921 Pitner Ave 
Evanston, Ill 
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This 942-foot outfall sewer extends eight miles, and 

it will go a long way in years of trouble-free service. 

The engineers who designed it say that it will still 

be functioning perfectly well into the 21st Century. One 
important reason is that every surface above the low flow 
line is completely covered by a continuous membrane 

of T-Lock Amer-Plate, the vinyl lining that is impervious 
to chemical effluents and to the corrosive action of 
oxidized hydrogen sulfide at any level of concentration. 


Engineers know that no one can accurately predict future 
rates of H,S gas generation, so they have insured the 
ultimate life of the concrete by investing an extra 8 to 
10% for the absolute protection afforded by T-Lock. 

They predict that this will spare their city the cost of a 
replacement sewer in about 20 years, and save the 
taxpayers millions of dollars! 


Where protection is required, only T-Lock is satisfactory 
because only T-Lock combines complete chemical 
imperviousness with integral T-ribbed back which 
mechanically locks into the concrete. Experienced sewer 
design engineers will not gamble on compromise methods. 
Millions of square feet of T-Lock are now in use in 

Los Angeles; Topeka; Wichita; Sioux City; Shreveport; 
Washington, D.C.; San Diego; Mansfield, Ohio; 
Huntington, W. Va.; Hutchinson, Kansas; and Orange 
County, Calif. T-Lock Amer-Plate is also on current 
specifications for many other municipalities. For complete 
list of users and specifiers, plus technical data 

and a typical specification, write: 


Dept. BN, 4809 Firestone Bivd. 
South Gate, California 


ose) 12°). 7 wale), | 


2404 Dennis St. 
Jacksonville, Fla. 


111 Colgate 
Buffalo, N.Y 


360 Carnegie Ave. 
Kenilworth, N.J 


6530 Supply Row 
Houston, Tex. 


Gus Ralph Herzik, Jr., after 22 
years’ service in the Texas State 
Department of Health, was appoint- 
ed in 1959 as Chief of Environmen- 
tal Sanitation Services for that De- 
partment. This is a newly created 
multi-division unit, including food 
and drug, occupational health, bed- 
ding and water pollution control di- 
visions as well as sanitary engineer- 
ing. Throughout his career with the 
Health Department, his role has 
been almost entirely administrative. 
He handled capably those details as 
chief of Vic Ehlers’ able corps of 
assistants for 20 years. 

Mr. Herzik has two master’s de- 
grees, one in civil engineering from 
Texas A. & M. College and one in 
sanitary engineering from Harvard 
University. He also holds a bach- 
elor’s and a professional (C.E.) de- 
gree from Texas A. & M. 

He is Secretary of the Texas 
Water and Sewage Works Associa- 
tion, which sponsors the well- 
known short school for operators; 
the forty-third session will be held 
this year March 12 to 17 at Texas 
A. & M. College. His memberships 
include a number of national socie- 
ties. He has been elected to Delta 
Omega and Tau Beta Pi, honorary 
public health and engineering fra- 
ternities, respectively, and is a di- 
plomate of the American Academy 
of Sanitary Engineers. 

He was an officer in the Sanitary 
Corps in World War II; his assign- 
ments included the South American 
theater, where he did an outstand- 
ing job, and the Surgeon General’s 
office. Though true to his old school 
ties, he married a former student 
of the University of Texas and built 
his home in Austin on a hill over- 
looking the Texas football stadium. 
He has a son, 20, attending Rice 
University as an engineering stud- 
ent; his daughter is 12 and probably 
will not be an Aggie, either. His 
hobbies are woodworking and music. 

His work in organizing an amateur 
orchestra among attendants at the 
annual operators’ short schools has 
become a popular highlight of that 
affair. 
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MUELLER. Check Valves 


heavy duty disc assembly that lasts and lasts! 


Lever and Weight Type won Soay = sly acca tame 


. ideal for use in pump suction or discharge lines Srenes Ste Rubber F 
to paesct and reduce slamming and hammering. Flonged, sen pt Hub Ends aS 
Lever may be positioned to speed up or slow — Working Pressure: 175 p.s.i. 
closing of disc, Weight is easily adjusted in field. Test Pressure: 300 p.s.i. 


All working parts of these new Mueller Swing Type nuts. An “O” ring positively seals the plug to prevent 
Check Valves are heavily made to assure long service leakage. 
life and dependable operation without maintenance. Large, wear-resistant bearings and a full-width 
A heavy stainless steel hinge pin is used on all lever clapper arm hinge, used in all types, accurately and 
and weight type (shown) and lever and spring type _ rigidly align the disc to eliminate chatter and vibration. 
check valves. This pin is extended through the hinge These new, heavy duty check valves have been 
plugs to permit the lever to be used on either side of specifically designed for repeated opening and closing 
the body. An “O” ring on the plug prevents leakage applications in water works pumping stations, water 
around the pin. filtration plants, sewage treatment plants and general 
The plain type, without lever, weight or spring, industrial plants. They are suitable for horizontal or 
uses a new combined hinge pin and plug which is se- vertical installation on water or oil lines, 
curely and accurately held to the body by studs and Write for specifications, 


MUELLER ¢€Oo. 
exclusive features of these new check valves are . e 
f the attention to detail in research. : ’ DECATUR, tL. 
) 


lesign and engineering that hecomes 
r Mue er product 


factories at: Decatur, Chattanooga, Los Angeles; 
in Canada Mueller, Limited, Sarnia Ontario 
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Emergency standby power boosts 
water pressure, cuts fire loss! 


Dependable International engine doubles gpm to fight 
crucial fire in business district of Bishop, California 


High in the Sierra Mountains, adequate water for 
the City of Bishop, Calif. is provided by an electric 
motor pumping 1,250 gpm from a deep well. A 10,000- 
gallon pressure tank and a million-gallon reservoir 
above the city provide the reserve supply. For emer- 
gencies, the city’s 385-hp International UDT-817 im- 
mediately doubles the water flow to 2,500 gpm. 


“When the hotel burned out in the center of our 
business district that big International engine greatly 
inereased the pressure and volume of water] says 
Water Commissioner Lewis Bulpitt. “Firemen hooked 
their hoses directly onto the hydrants and flooded the 


burning building to contain the blaze. In another emer- 
gency, a roaring fire at the stockyards was brought 
under control in the same manner. This engine backs 
us up with water pressure for any emergency’ 


Emergencies are handled as routine matters when 
you have reliable, low-cost International engines on 
standby service. Power for any municipal application 
generators, pumps, construction machinery, auxiliary 
units, etc.—is as close as your nearby International 
Engine Distributor or Dealer. He'll give you complete 
information and installation assistance on 35 models 
from 16.8 to 385 max. hp. Call him soon. 


™ INTERNATIONAL 


international Harvester Co 
180 North Michigan Ave., Chicago 1, Ill 
A COMPLETE POWER PACKAGE 





oP, 
WModou YU UMA » » s 


THREE-WAY USE OF ELLIPTICAL 
PIPE BY AMERICAN-MARIETTA 


LO-HED PIPE carries a greater flow than its round equivalent—in 


a shallower trench with adequate depth of cover. 


Another example of 
PROGRESS IN CONCRETE 


A-M’s elliptical concrete pipe was chosen for 
this combination sewer project because of its 
increased self-cleansing velocities at periods 
of dry-weather flow—and used in three ways 
on this single job . . . as Lo-Hed, Hi-Hed and 
Inner Circles Pipe. The two mile line, engi- 
neered by Consoer Townsend & Associates, 
Chicago, runs from the Teletype Corporation 
in Niles, Illinois, to the north branch of the 
Chicago River. 
American-Marietta’s reinforced elliptical, 
as well as round, pipe is available in a full i wif 
; range of sizes with pretested strengths to 
HI-HED PIPE meet various specifications—can be delivered INNER CIRCLES 
is inherently stronger than in quantity when and where needed from PIPE 
its round pipe equivalent ’ 
any of A-M’s many plants located from allows passing of pip 


for use under extremely 


high fill. Makes full use coast to coast. through pipe under- 
ground without requiring 


of available cross-room 
excavations or disruption 


without disturbing exist- 
ing facilities. Our technical staff will be pleased to of surface traffic. Permits 
assist you with your pipe problems faster work at less cost in 

any weather. 


AMERICAN-MARIETTA COMPANY 


CONCRETE PRODUCTS DIVISION 


GENERAL OFFICES: 
AMERICAN-MARIETTA BUILDING 
101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5609 
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. ANOTHER 
\ 1,000,000 
GALLON 
DROP 
IN THE 
BUCKET 


\ -trademarked!: 
td) 


It’s a mighty big “bucket”—the 

billions of gallons of water stored 

every day in PDM tanks 

throughout the country. So big 

that the frequent addition of 

a million or more new gallons 

of capacity is—compara- 

tively — but a waterdrop in 

the total. © And yet, to 

each of the thousands of 

American communities 

served by PDM Elevated 

Tanks, every gallon of the 

safe and dependable 

water storage enjoyed is a 

thoroughly essential part 

of daily living. ® It follows 

that each PDM tank we 

build is engineered, fabri- 

cated and erected with com- 

plete responsibility to the 

trust it is destined to receive. 

This has been so since 1897. @ Do 
you have our latest Catalog? 





























PITTSBURGH-DES MOINES STEEL COMPANY 


Plants at PITTSBURGH, WARREN, BRISTOL, PA. « BALTIMORE « BIRMINGHAM « DES MOINES « PROVO, UTAH « CASPER, WYO + SANTA CLARA, FRESNO, STOCKTON, CALIF 


Sales Offices: PITTSBURGH (25), Neville Island « WARREN, PA. P 0. Box 660 « BALTIMORE (26), P O. Box 3459, Curtis Bay Station « BIRMINGHAM (8), P. 0. Box 8641, Ensley 

Station « DES MOINES (8), 1015 Tuttle Street « PROVO, UTAH, P. 0. Box 310 « SANTA CLARA, CALIF, P.O Box 329 « EL MONTE. CALIF, P 0. Box 2012 » NEW YORK (17), 200 East 

42nd Street « NEWARK (2), 744 Broad Street « CHICAGO (3), 679 First National Bank Bidg. « ATLANTA (5), 361 East Paces Ferry Rd. N E « DALLAS (1), Suite 1703, Southland Center 
DENVER (2), 323 Railway Exchange Bidg « SEATTLE (1), 500 Wall Street a 





Tad o>. 4'4) ee =a 3 -) | oe 


TYLOX Rubber GASKETS, 
REXON Rubber GASKETS, 
and REXON PIPE COATING 


PREVENT JOINT LEAKS, WHIP ACID ATTACK AND SPEED 
PIPE LAYING ON STORM-SANITARY SEWER PROJECT 


Engineers and city officials went “Hamilton Kent” all the way, 
in the matter of selecting leak-proof pipe joints and 
acid-resistant pipe coating to protect Knoxville’s new 
Riverfront-Willow Avenue sewerage and drainage project .. . * PROJECT: For City of Knoxville, Tenn., 


Heavy duty precision TYLOX Gaskets coupled the large Riverfront-Willow Ave. storm and sani- 
diameter T & G concrete storm lines. REXON “K” Light tory sewers. 

Duty Gaskets jointed the smaller diameter B & S sewer lines, ENGINEERS: H. R. Neal, City Engineer, 
and tough, non-deteriorating REXON No. 2 Pipe Coating and Roy |. Gentry, Service Director. 
put a protective covering inside all lines that would serve CONTRACTORS: Division A—Harrison Con- 
nearby stockyards, butchering plants and other struction Company, Alcoa, Tenn. 
industrial installations. Division B—Blont Brothers Construction 
In specifying Hamilton Kent TYLOX and REXON rubber Company, Montgomery, Ala. 
Gaskets, and REXON Pipe Coating, engineers and city PIPE: T & G and B & S Concrete Pipe, 
officials not only provided to the utmost for the safety and manvfactured by Sherman Concrete 
long life of the system, but made possible substantial savings Pipe Company, Knoxville, Tenn. 

in construction costs . . . Both TYLOX and REXON Gaskets 
are quickly assembled to pipe, and permit fast 

assembly of the line. Their flexible, compression 


seal compensates for pipe angularities, allows 
wet trench coupling, and immediate backfilling. H AM i LTO i K Et % T 


© WRITE FOR BROCHURES describing and illustrating MANUFACTURING COMPANY 


use of Hamilton Kent TYLOX and woh 
and REXON Pipe Coating. Specify these products to 
protect your pipe projects from leakage and acid KENT, OHIO 


k. 
— 427 West Grant Street Orchard 3-9555 
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bury it, 
but don’t 
forgzet it 


Once sewer pipe is in the ground, you don’t 
want to dig it up again. 


The best way to avoid that expensive prob- 
lem is to positively prevent blockage. A 
simple maintenance expedient will always 
keep your sewer lines open... regular use of 
ZEP SEWER AID. This powerful com- 
pound will quickly clear sewer lines of ANY 
alkali-soluble obstruction . . . accumulated 
debris, grease encrustations, industrial waste, 
and even tough tree roots. 

In emergencies, fast acting Zep Sewer Aid 
will clear the line from end to end with little 
time and labor cost, and NO investment in 
mechanical equipment. It is harmless to the 
sewer pipe itself, even when used for pro- 
longed periods. In fact, it’s a good mainte- 
nance buy that solves your sewer clearing 
problems when or before they arrive. 


Zep Maintenance Experts cover 
the country. If you want to talk to 
one, drop us a line, or just write 
for information and you'll have it 
by return mail. 


FIRST 
in Maintenance 











and Sanitation 


ATLANTA 
1310 Seaboard Industrial Blvd.. N. W 
BIRMINGHAM CLEVELAND 
3605 Third Ave., S 13112 Broadway 
DALLAS KANSAS CITY NEWARK 
1103 Slocum St 111 E. 10th Av. 231 Johnson Ave 
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NOW! More jobs are low-cost jobs 
with New John Deere 1010 Wheelpower 


Now ready to roll onto your build- 
ing or earthmoving jobs, new John 
Deere Wheel Units are powered right, 
priced right for economical work. 

New “1010” Wheelpower is engi- 
neered for all-around service, designed 
as the low-cost answer to earthmoving, 
material handling, landscaping and 
utility work. New 40 h.p. four-cylinder 
gasoline and Diesel engines operate ef- 
ficiently through the full throttle 
range for top performance on any job. 
Deere equipment, including loaders, 
backhoes, rear blades, landscape tools 
and mowers provides full versatility. 


The John Deere ‘‘1010’’ Wheel 


Loader is a compact, fast-handling 
unit well suited to general building 
work. Five forward speeds and power 
steering insure easy handling, full ma- 
neuverability. Turning radius is only 
8 feet 8 inches. 

Your John Deere dealer will be glad 
to demonstrate and give you the in- 
formation you need on John Deere’s 
“‘New Generation of Power.” He’s 
ready to explain the advantages of the 
John Deere Credit Plan and long-term 
leasing, too. Contact him through the 
classified telephone directory or write 
today to John Deere, 3300 River 
Drive, Moline, Illinois. 


\ 


\ JOHN DEERE 


“Ss 


LOADERS 
BULLDOZERS 
BACKHOE 
AND 
EARTHMOVING 
EQUIPMENT 





CLEAN 
WATERS... 


Johnson Motors Photo 


are good business 


New industries, bigger payrolls, larger property and taxable values 


follow the clean-up of pollution in local waters. Boating, fishing 
and bathing become added sources of important spending that fun- 
nels new money into far-sighted communities that realize first that 
clean waters are no longer merely desirable they are necessary 


to prestige, prosperity and health. 


Trickling Filters: first step to clean waters TF Ff T 





Engineers designing new sewage and industrial wastes treatment works will gain 
useful data and specifications-suggestions from the 1959 Trickling Filter Floor Insti- 
tute Handbook. It also indicates the economy, efficiency and ease of future expansion 
inherent in this type of plant. If you lack a copy just ask your nearest TFFI member 


for one; without obligation, of course 
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Why TFFI Specification Underdrains Excel 


Made of vitrified clay, the best known material for resisting the ravages of acids, alkalis 
and bacteriological action, they insure long, satisfactory service. They protect against 
possibilities of costly future trouble in tearing up filter floors to replace deteriorated 
substitute materials. Rigid quality controls in manufacture that cannot even be ap- 
proached by substitutes, plus a 50-Year Guarantee that only clay can offer, are your 
assurance that in the years ahead the first cost of TFFI clay floors will be the only cost. 


Demand CERTIFIED 
Underdrain Blocks 


Vitrified clay block man- 
ufactured by TFF! mem- 
bers and tested by the 
Materials Testing Lab- 
oratory of Rose Poly- 
technic Institute comply 
with or exceed ASTM 
Specification C 159-59T. 
For your copy write 
nearest TFFI member. 


Trickling filters with TFFI Specification clay underdrain block floors at Alexandric, Va. Greeley 
Hansen, Consulting Engineers; James McHugh Construction Company, General Contractors 


Ayer McCorel Clay Co. Inc Z : “ ' Te” Cancten Sows Pio Co 
Brazil, ind Z ty 42, Mo 4 g Connetton Indvone 


TRANSLOT 
Texas Vitrified Pipe Co 2 i °  Pemene Terra Cotte Co 
Mineral Wells Texos Se " Greensbore, Mo Cor 
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You're miles ahead in performance 
with GALION GRADERS on the job. 
They're built to put more 
WORKPOWER at the blade 


HUSKIEST GRADERS BUILT. You get strength to 
spare from Galion’s extra-rugged frame. It’s engi- 
neered for low-maintenance operation . . . for extra 
years of cost-cutting performance. 

MORE “PUSH-POWER.” Full working capacity re- 
sults from the careful weight-to-horsepower balance 
built into Galion graders. You get more “push-power” 
at the blade. That’s where power counts most. 


EXCLUSIVE GALION DESIGN teams up with 
heavy-duty engine, rugged transmission, power- 
booster steering and centralized controls to speed op- 
eration. Result is a bigger day’s work with less fatigue. 


HYDRAUL! 
PUMP 
OR GRADER 
CONTROLS 


TORQUE 
CONVERTER 


GRADE-O-MATIC 
DRIVE 


GRADE-O-MATIC DRIVE—THE ULTIMATE in 
efficient grader operation. It combines torque con- 
verter drive, power-shift transmission and tail-shaft 
governor to provide fully automatic power application. 


TORQUE IS MULTIPLIED automatically. Meets 
varying power needs without constant shifting. Grade- 
O-Matic operators are free to concentrate on more 
efficient blade work on every job. 


For information on graders from 58 to 220 hp.,and 
weighing up to 42,000 Ibs., contact your Galion dis- 
tributor or write for latest catalog data. The Galion 


Iron Works & Mfg. Company, U.S.A. 


THE GALION IRON WORKS & MFG. COMPANY, GALION, OHIO, U.S. A. GALION 


ROLLERS AND GRADERS 


~~ 


General and Export Off Cable Address, GALIONIRON, Galion, Ohio 
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“Ah’m trainin’ Oncle Rafe to 
swim under water...he wants to 
get a closer look at them 
boltless joints!” 


rere lp ap b cede 
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Forming = loop helps initial stage of 
seating. Release of loop allows gasket to 
spring into the gasket seat where it is 
securely held. 


ae 


another “first” 
from U.S. Pipe 


Again, U.S. Pipe takes the lead...~ 


This time with the new USIFLEX* Boltless Flexible Apply special Usiflex lubricant to the ball 
Joint Pipe, specifically designed to cut costs, save 2 and inside surface of seated gasket in socket. 
installation time and labor on costly underwater jobs. After lubrication, ball is ready to be pushed 


into socket. 
Developed after years of research...and exhaustive 
tests ... Usiflex pipe takes to water like a duck. 
Marvelously simple to install. No bolts, nuts, wrenches. 
Self-sealing gasket and lead lock your only 
accessories. And Usiflex locks bottle-tight with only 
moderate thrust. Once locked, it stays locked... 
cannot be. dislodged when assembled or deflected. 


Want the full story on the simplicity, dependability, 
ease of assembly and economy of Usiflex pipe? Call or 


; . ; , ‘ 

write for illustrated technical brochure. Today! Sell ees been secheted. Setelaat dan Gam 

3 have been lined up with recesses in bell 
and retainer ring is ready to be moved into 
the bell and rotated. 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 


After insertion and rotation of retainer ring 
in bell, the lugs on retainer ring are in back 
4 of and in register with internal flange seg- 
ments in bell. Lead lock is partially inserted 
into recess between the bell and retainer ring. 








\USIFLEX| 


| BOLTLESS FLEXIBLE JOINT* PIPE} 








* U.S. Patent No. 2,564,938 


® 
INDUSTRIAL SERVICE (a : a Lead lock completely inserted in recess is 


being caulked in place by hammer blows on 
a wide caulking iron. 
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Choose the “bucket with the bite...” 
an exclusive clam-action 4-in-1...and 


Your City Gets A Whole 
Equipment Spread of 
Job-speeding Actions! 


Grabbing and lifting a 3-ton 
stump, this International Drott TD-9 
shows exclusive clam-action “‘bite’’— 
which enables 4-in-1‘s to do dozens of 
tough jobs straight-bucket rigs can’t 
touch! Load brush, slabs of concrete 
other “impossibles” with ease! 





“Dragonized” to dramatize “the bucket with the bite’ the 
stump-toting International Drott TD-9 Four-in-One demon- 
strates one of the many exclusive plus-actions the exclusive 
clam-action delivers! 

Move the hydraulic selector lever and quick as a wink 
you also get full-capacity, full-range depth-controlled bull- 
dozer action. Two seconds later, you can be grading, stripping, 
or spreading materials, “carry-type scraper” fashion, with inch- 
close accuracy. Next instant, the 4-in-1 can be positively 
bottom-dumping sticky materials that stop other rigs “in 
their tracks” Then, like a flash it can be back-dragging to 
grade, pick up, or pull down materials. Or “clamming-on” to 
heavy, unwieldly “impossibles” like stumps and loading them 
wholesale! 

In addition, the 4-in-1 gives you the top excavator-loader 
performance on the market —including certified break-out 
forces ranging from 11,200 lbs with the T-340 to 43,150 Ibs 
with the TD-20! And only the clam-action 4-in-1 has the 
performance-protection of exclusive shock-swallowing Hydro- 
Spring. 


See for yourself how many “machines” the only modern 
loader is—how many thousands of dollars of “budget relief” 
a 4-in-1 can deliver your city. Prove you get a whole spread 
of work-speeding actions—that obsolete “single-action” loaders, 
and double for a yard-full of limited-duty rigs! Let your 
International Drott Distributor demonstrate! 


See how ‘the bucket with the bite’ delivers sanitary landfill efficiency 
no other outfit even approaches. The clam-action 4-in-] can spread, level, 
cover, and compact refuse to guarantee minimum-cost sanitary landfill waste 
disposal. Here, the TD-9 Four-in-One as “‘carry-type scraper” is evenly 
covering on-the-go, refuse it had “layered” and “ironed down?’ 


International Harvester Company, Chicago 1, Illinois 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


sereewal oma 
maewestee 


—- 


ae eo 
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Another ‘ action” as “carry- 
type scraper’’—this TD-15 Four-in-One is 
grading ao street with inch-close accuracy. 
Watch the earth “boil” in! You can strip and 
spread materials with this some versatile 
action! 


vA 


End the sticky materials problem for 
good with 4in-1 clam-action—even where 
other loaders are helpless. Note how open- 
ing the clam of this TD-15 Four-in-One pulls 
material from bucket surfaces—gravity pull 
does the rest, to enforce clean dumping! 


With the clam up ond the blade segment 
in position, “the bucket with the bite’ doubles 
for a full-size, full capacity bulldozer—‘most 
anywhere. This TD-9 Four-in-One is grading 
for sidewalks in a new subdivision. 


A 


P \earebe 





EQUIPMENT 


and 


MATERIALS 


FOR YOUR PUBLIC WORKS 
PROGRAM 


NEW LISTINGS 


Get Acquainted With This 
New Loader-Tractor-Backhoe 


388. A completely integrated loader-tract 
or-backhoe, the Dynahoe, is briefly yet fully 
described in an attractive new catalog which 
includes listings of special features, specifica 
tions and dimensions Write for “Dynahoe 
Brochure” to the Hy-Dynamic ( , Lake Bluff, 
Ill., or use the inquiry card. 


One Unit; 
Four Different Machines 


cd 392. Operators of 
Tos the International Drott 
- 4-in-1 Skid Shovel 
@-in:l have four different 
S10-SHoOvEL machines at their fin 
gertips, ready for use 
a as a bulldozer, scrap 
er, skid-shovel and 
clamshell. To review 
these varied services 
and many exclusive 
features get Bulletin 
CR-600-I, Use the re 
ply card or write In 
ternational Harvester 
Co., 180 N. Michigan 

Avenue, Chicago 1, Illinois, 


Users of Transite Pressure Pipe 
403. will welcome a me w, revised 


edition of the “Installation Guide for Transite 
Pressure Pipe,” ust published Covers all 
operations from trench-side to final assembly, 
service connections, backfilling, tamping and 
testing. Order your copy of 124-page TR-62A 
from Johns-Manville, 2 East 40th St., New 
York 16, N , or check our card. 


Put a “Magic Eye” 
In Your Sewers 
405. To ll y by closed-circuit tel 


te i 
vision where breaks, leaks, infiltration may be 
The Inspectoline Television System enables you 
to see just where trouble is or may start 
in lines as small as 6-inch. For full data 
address Inspectoline Inc., 9501 Euclid Ave., 
Cleveland 6, Ohi r check our card-number 


Descriptive Folder on the 
Altite Joint Cast Iron Pipe 


410. Contains general description of this 
Underwriters’ approved and patented slip-on 
joint of the single rubber ring gasket type 
Write for your copy to Alabama Pipe Cx 
Anniston, Ala., or check the number on our 
card, 


Put a “Supervisor” 
in Every Truck Cab 


413. Interesting booklet tells how you car 
monitor your drivers—even in off-the-road high 
way equipment—with equipment that pays for 
itself by recording lost-time operations that 
run up your costs. Helps drivers correct bad 
driving practices. Get this brochure from Auto 
motive Div., Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis 14, Mo., or: check 
our card-number 


34 


The engineering information in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works pregrams. Just circle num- 
bers you want en the reply card, 
sign and mail. This free Readers’ 
Service is restricted to those ective- 
ly engaged in the public works 
field of cities, counties or states. 


Do You Know All the Advantages 
of Aluminum Culverts? 


411. There may be profitablk 
1 im this 12-page booklet 
information. Contains, also, 
ind installation dat For your <« 
Kaiser Aluminum & Chemical Sales, 
NR 46, 300 Lakeside Dr., Oakland 


r check our number on card 


for yo 


engineer 


New Way to Clear Clogged Sewers 


415. . . . is described in a circular telling 
what happens when ZEP Sewer Aid is ir 
troduced int sewers and industrial wastes 
lrain lines. Claimed that not even tree roots 
can resist it. Inform yourself with tl 
0,” to be had from Zep Mfg 
Box 2015, Atlanta 1, Ga., or just ¢ 
card-number. 


Spot Trouble in Your 
Sewers with TV 


427 A new, proven 
system that can be 
technicians is 

flered by Eye 
Miami 3 Fl 
your copy 


lescribed 
rronic 
: Check 


New Curb Valve 

433. The Muelle 
equally well once a seasor 
What it is why it does 
1 in fi rhe folder 
copy write ) 5 
Decatur, 





Readers’ Service Index 
New Catalogs ....pages 34 & 36 
Lighting & Traffic 
BIIIIOIN . ins lepcnsiemieotinsapaned .page 36 
Construction 
Sewerage & Waste 
Street & Highways 
Water Works 
Refuse 
Snow & Ice 
Weed Control 











Manual Answers Your 
Water Meter Questions 
440 This valuable reference covers the 


r f Trident water meters, giving 
f h type and providing 
mation m meter 


ur 


New Development in 
Traffic Engineering Aids 


folder describes uses and op 

ew highly-accurate infra-red 

r signal controls. To get your 
cops neywell Industrial Products 
Grouy eiland Div 521 Evans Ave., 
Der t heck ur card 


Features of the Traxcavator 
452 Desigr ures f the 


-eries raxcavator are covered it a 
I why this machine is 


Caterpillar 


vides greater perator 

towether with ease f 

py write t Cater 
Iil., for 


i 
ar 


“A Coat in Time Saves Nine” 

459 The solution t a wide variety f 
rosior . ete it problems is presented 
Bitumastic Cold 

rs »Specihcations 

) major products 
Bulletin T-97-61 
oppers Co., Inc., 
king 


Usiflex Boltless 
Flexible Joint Pipe 
471 New S ry 


Ww 


for underwater 
I undry 
Birmingham 


Valuable Data on 
Air Pollution Control 
481 Whatever the f your air 
l problems if r what, there 
gineers and officials 
ivailable literature which 

iressing John Wood ¢ 
1 Div., Bernardsville, N J 


Helpful Information on 
Elevated Steel Tanks 
485. Factors to be considered in the sele 

tion of elevated steel tanks plus capacities, 
dimensions ar part irs of many attractive 
lesigns are provided in 20-page Bulletin 101 of 
Pittsburgh-Des Moine 1 Co., Neville Island, 
Pittsburgl Pa se in ry ard t get 


ir copy 
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THAT MEETS YOUR SPECIFIC NEEDS 


Water Characteristics are not the same everywhere. 
Mineral and chemical contents vary. Their reac- 
tion on the measurement instruments that guard 
your profits can cause you trouble and expense. 
That’s why AMERICAN offers you the most 
complete design flexibility of any meter and 
lets you pick the elements that meet your 
specific needs. 


Only AMERICAN Offers a Choice of: 


@ Sealed or Standard Register Box 
@ 3 Piece or 1 Piece Measuring Disc 
_ @ Oil-Enclosed or Chrome Shell Gear Train 
Pe Reinforced or Thrust-Roller Disc Insert 
© Bronze or Nickel Alloy Measuring Chamber 
iiem of Breakable Broaze or Galvanized Cast Iron 
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To order these booklets check card opposite page 34. 


NEW LISTINGS (Cont.) 


Pneumatractors, Their Tools 
and Accessories 


489. These machines, applicable to a multi- 
tude of jobs, are comprehensively described in 
a folder that every public works official and 
engineer will find revealing and useful, Ask for 
Catalog 5945 from Schramm, Inc., West 
Chester, Pa., or ring the number on our card. 


A Solution to Small Engine Problems 


490. Descriptive literature covering the 2 
to 4% bhp air cooled and 2 to 8 bhp diesel 
YANMAR engines is available from Conti- 
nental Machinery Corp., P. O. Box 5309, Long 
Beach 5, Calif. Use the reply card. 


Stop Waste in Hand Washing 


497. Quick cleanup after the job with a 
saving of soap and your employees’ tims * easy 
with Gojer hand cleaner and dispensers. You'll 
find it pays you, too. Get details from Gojer, 
Inc., Box 991, Akron 9, Ohio. Check inquiry 
card today. 


Vertical Turbine Pumps 


508. ... with a history of low main- 
tenance costs and practically no service calls. 
These data are offered you in the helpful 
literature to be had from The Deming Co., 
293 Broadway, Salem, Ohio. Check number on 
inquiry card. 


No City Should Build 
A Parking Structure 


51S.... without first 
beautiful book on self-parking 
any size and height. Purchase or lease. Profit 
by what the experts have learned by getting 
the brochure on “Tierpark.” Tishman Rese arch 
Corp., 666 Fifth Ave., New York 19, > - 
Circle number on our inquiry card. 


sending for this 
structures of 


Remember When You Hoed Weeds? 


516. Not any more! For full data on how 
chemical weedkillers for roadsides make a clean 
sweep of obnoxious growth get booklet on 
AMIZOL, from Aanchom, Products, Inc., 


Ambler, Pa. Circle their number on our card. 


4-D Wrought Iron 
for Building Drainage Systems 


518. A comprehensive 64-page catalog on 
Piping for soil, waste, vent and downspout ap- 
plications is available from A. M. Byers Co., 
P, O. Box 1076, Pittsburgh 30, Pa, Check the 
reply card for corrosive conditions, typical in- 
stallation, performance tables and piping 
economy. 


Water Meters with 
Choice of 7 Features 
521. and geared to mineral and 


chemical characteristics of your water. ( omplete 
design flexibility built-in to meet varied needs 
the country over. Get all the facts with Bulletin 
58 of Buffalo Meter Co., Dept. PW, 2917 Main 
St., Buffalo 14, N. Y., or check the card-number. 


The Tractor that Comes Nearest 
to Doing Everything! 


529. Among other unique 
you drive with toe-operated 
change speed or direction instantly. 
at low rpm means no stalling under heaviest 
loads Many other advantages described in 
MoTrac booklet. Get your copy from Minne- 
apolis Moline, Hopkins, Minn.. r ring the 
number on card 


features it lets 
Hydro-Shuttle, 
High torque 


Latest Crawler Tractor 


530. - » In the 6,000-pound class: gas or 
diesel, with special features to assure alignment 
of tractor components and mounted equipment; 
rugged track assembly, ‘ “live” hydraulic systems, 
and shuttle clutch as standard equipment. For 
the full story, address Allis-Chalmers Mfg. Co 
Utility Crawlers, Milwaukee 1, Wisc., or ‘circle 
number on the card 


Refuse Transport Bodies 
Built for the BIG Loads 


533. Lengths 15 to 40 feet, 
loading mechanism. Loads directly ‘om truck 
or clamshell. Get brochure “Speed Up Your 
Refuse Handling” from Baughman Mig. Co., 
Jerseyville, Ill. or use our inquiry card, 


full-width un- 


36 


STREET LIGHTING AND 
TRAFFIC CONTROL 


Complete Catalog on 
Traffic Control Equipment 


240. All types of controllers, PR system 
of coordinated traffic control, vehicle detectors, 
timers, vehicle counters and radar speed meters 
are covered in catalog available on Automatic 
Signal Div., Eastern Industries Inc., Norwalk, 
Conn. Check the reply card. 


Manual on All 
Types of Traffic Signs 


379. This 26-page manual covers regula 
tory, warning, school, railroad, strect name. 
road construct ion, route markers, miscellaneous 
signs and plastic reflectors. Check the y 
card or write The Miro-Flex Co., Inc., 1824 
East Second St., Wichita 14, Kans. 


Let Progress Hit Your 
Highway Signs, too 


575. An overlaid plywood especially engi- 
neered for highway sign construction is now 
available in natural surface for reflective over- 
lays, also in green or white. AASHO approved. 
Resistance to damage cuts maintenance costs. 
For GPX description and specifications write 
Georgia-Pacific Corporation, Equitable Bidg., 
Portland 4, Oregon, or circle number on our 
card, 


Lighting Standard 
Equipment 

704. Included in these two catalogs, Octa- 
gonal Tapered Steel and Aluminum (No. 0-1- 
860) and Aluminum Round Tapered (R-1-10 
60), are new designs in both street and area 
lighting standard equipment with a good va 
riety of arms to meet most any lighting prob 
lem. Traffic Signal Standards and Brackets and 
Mast Arms for wood, metal pole and wall 
mounting are included in the Round Aluminum 
catalog. Write to Kerrigan Iron Works Com- 
pany, Eleventh & Herman Street, Nashville 2, 
Tenn., or circle reply card. 


Mercury Vapor 
Lamp Manual 


711. A comprehensive manual covering 
nearly all phases of mercury vapor lamps, the 
new 28-page technical booklet contains the 
latest information on nearly all phases of mer 
cury lamps including light output, life ratings 
and electrical and physical characteristics. In 
addition, it describes lamp construction, desig- 
nations, color rendition and necessary auxiliary 
equipment. The manual, called, “Mercury 
Lamps,”” may be obtained from local Westing- 
house lamp sales offices or by returning the re- 
ply card. 


BUSINESS ADMINISTRATION 


Save Space 
By Filming Your Records 


57. Microfilm your records by using the 
Recordak Microfilmer. Check the reply card or 
write Recordak Corp., 415 Madison Ave.. New 
York 17, N. Y., for operation, use and price of 
this machine. Also available is literature on the 
Recordak Verifax Copier that makes certified 
copies 15 times faster than typing. 


Monthly Time 
and Cost Record Book 


249. To assist owners in determining the 

cost of mans and >perating ceutpment Cater- 

pillar Tractor Co,, News Peoria, IIL, 

prepared a 24-page mapthiy time and cost 

record Twelve sets of pages are included 

on which to record day Oy day machine ex- 
reply 


genses for an entire year. 
or your copy. 








McCONNAUGHAY LICENSEES 
Operating K. E. McConnaughay 
Emulsified Asphalt Plants 


ALABAMA 
Vulcan Asphalt Refining Co., Cordova 


FLORIDA 


E. A. Mariani—Emulsified Asphalt 
Hooker's Point, Tampa 


ILLINOIS 
Emulsions, Inc.—Lawrenceville 


INDIANA 
Bituminous Materials Co. 
P. O. Box 1140, Terre Haute 
Wabash Valley Asphalt Co., Terre Haute 
Walsh & Kelly 
R. R. No. 2, Gary 
Brookman Construction Co. 
17th & Gharkey Sts., Muncie 
Fauber Construction Co., Lafayette 
Asphalt Materials & Construction, Inc. 
4800 W. 86th St., Indianapolis 
Bituminous Materials Co. 
E. Swihart St., Columbia City 

IOWA - 
Bituminous Materials & Supply Co. 
409 Fifth Street, West Des Mornes 
Plants: Spirit Lake, LeMars, Carroll, 

Algona, Lebigh, Davenport 


KENTUCKY 
Emulsified Asphalt Co.—Kuttawa 


LOUISIANA 
Bituminous Materials Co.— Metairie 
Serving Mississippi and Louisiana 


MAINE 
Doherty and Swearingen Co, 
53 Main St.— Yarmouth 


MASSACHUSETTS 
James Huggins & Sons, Inc 
Medford & Commercial, Malden 48 


Koppers Co., Inc., Railroad Ave., Westfield 


MICHIGAN 
Bituminous Materials Co. 
318 Atlantic St., Bay City 
Bituminous Materials Co., Escanaba 
Bituminous Materials Co. 
416 S. Water St., Jackson 


NEW YORK 
Koppers Co., Inc., Utica 
Koppers Co., Inc., Knight Paving 
Products Dept., 1655 Union Rd., Gardenville 
Koppers Co., Inc., Knight Paving 
Products Dept., Vine Street, Ithaca 
Koppers Co., Inc., Knight Paving 
Products Dept., 1980 East Ave., Rochester 10 
Koppers Co., Inc., Knight Paving 
Products Dept., Watertown 
Koppers Co., Inc., Knight Paving 
Products Dept., Syracuse 
Albany Asphalt & Aggregates 
75 State St., Albany 
Bimasco, Inc., (2 plants) 
312 Brook St., Bayshore, L.I., N.Y. 


OHIO 
C & C Emulsions—Van Wert 


SOUTH CAROLINA 
Seaco Incorporated 
2700 Industrial Drive, Columbia 


TENNESSEE 
Asphalt Products Co., Inc. 
Powell Ave., Nasbville 4 


Road Materials, Inc 

3107 McClure Lane, S.E., Knoxville 
CANADA 

T. J. Pounder & Co., Led. 

1474 Wall Sc., Winnipeg, Man. (4 plants) 


Eastern Representative: 
John A. Dow 
157 Church St., New Haven 10, Conn. 


Export Representative: 


William H. Schuelie 
440 E. 79th St., New York 21, N.Y; 
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PROVEN SKID-RESISTANT SURFACING 





Emulsified asphalt hot sand-mix 2” thick over emulsified 
asphalt hot open-graded binder. 


Skid-resistance is one of the most important fea- 
tures to be considered in pavement engineering 
for highways and airports. ..and McConnaughay 
Licensees (list on facing page) offer efficient engi- 
neering service and the right materials for all 
types of emulsified asphalt pavement construc- 
tion, including those with special skid-resistant 
properties. For a complete discussion of skid- 
resistant pavements and specifications, write 
or call... 


Emulsified asphalt hot sand-mix 2” thick over old 


bituminous concrete. 
-" re. ' 


Emulsified asphalt hot sand-mix 2” thick over old 
bituminous concrete. 


K. E. M°CONNAUGHAY ‘iors 
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To order these helpful booklets check the reply card opposite page 34. 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


Don’t Stand There Figuring! 

51. Use the new Forney PSI Calculator 
“slide rule” for concrete products that includes 
instant conversion data from total load to psi 
on 17 standard test specimens and masonry 
units. Pocket size. Free. Address Forney's Inc., 
Tester Div., Box 310, New Castle, Pa 


New Literature on Tractor Loaders 

55. Full illustrated descriptions on Allis 
Chalmers TL-12 and TL-14 Tractor Loa fers 
sre furnished in bulletins MS-1386 and MS-137 
respectively. Write Allis-Chalmers Tondianstion 
Machinery Div., Milwaukee 1, Wis. 





Use The Reply Card 





Bring Yourself Up-to-date 
on Tractors and Mowers 
102. Three new brochures are now rea 

to do that for you. Color-illustrated, fact-pack« 
and with a time-saving manner of presenting 
what you may want to know Get Forms 
1-1060A, 1-1070 and Al236 from The Olive 
Corp., 400 W. Madison St., Chicago 6, III 
or circle our card-number 


The Principles 


of Compaction by Vibration 


288. Compaction specifications that can't 
met was vrdibary Compactors are nO orgbiem to 


the new ick vibrating iw Comeiete 
descriptive literature explainin Se pee ples 
of compaction by vibration an 

brating roller is available from Eesick Mfg. Cs. 
1950 Sante Fe Ave., Los Angeles, Calif. 


Digs 3” to 12” wide 


Tractors and Equipment 
for Municipal Use 


407. Specification sheets for the John 
Deere crawler and utility wheel tractors; also 
equipment for loading, dozing, mowing, sweep- 
ing and many other operations. John Deere, In- 
dustrial Division, Moline, Ill. Check the reply 
card, State type of tractor and equipment 


Manual on 
Structural Shapes 


479. This 80-page catalog has a wealth of 
information, engineering data, and tables for 
engineers, architects and designers of steel build- 
ings and other steel structures Check the re 
ply card or write Bethlehem Steel Co., Bethle 
hem, Pa., for your copy. 


What Henry Didn't Know 
About Tractors and What It Cost Him 


513. This is the theme of a “comic book” 
that has as much sound information and sense 
in it as it has laughs. And there are plenty of 
both. Moral: Ignorance is not bliss when it is 
costing the tractor owner money. Your mer 
will appreciate it. For copies, write for “Henry's 
Crawler,” to Advertising Dept., J. I. Case (¢ 
Racine, Wis. or circle our reply card 


Complete Line of 
Asphalt Patching Mixers 
586. Mixers capable of mixing 


tons of hot mix per hour are described 
literature available from McConnaughy Mix 
ers, Inc., Lafayette, Ind. Check the reply 
ard for full information on patching, repair 
ng, resurfacing and sealing 


The Tractors that Put the 
Utility into Utility Tractors 


618. Low profile, high clearance, and a 
new Shuttle clutch, power steering are a few 
features. For the full story write Allis-Chalmers 
Mfg. Co., Milwaukee 1, Wis., for Utility 
Tractors literature, or circle our card-number 


LOWEST 





can’t beat the 5: 
lowest priced BIG ditcher on the market! Digs 
8” to 24” wide at speeds of 1’ to15’ per minute. 
Has 2-way dirt conveyor and hydraulically 
controlled steering with separate steering 
lever for each track. A self-propelled one-man 


Color Catalog Describes 


“Michigan” Tractor Dozers 

- A 20-page catalog on ‘Michigan’ 
Models 180, 280 and 380 tractor dozers covers 
the design and operating features and explains 
how the hydrulic controls regulate all dozer 
operations. For your copy write to C onstruction 
Machinery Div., Clark Equipment Co., P. 
Box 599, Benton Harbor, Mich., or check the 
reply card 


“Rip the Daylights out of 


Masonry Sawings Costs” 

635. What to do it with is fully described 
in new literature “New from Truco” on drilling 
machines, bits amd accessories; also concrete, 
masonry and stone saws and diamond blades 
Address Truco Masonry Drilling Divisior 
Wheel Trueing Co 3200 West Davisor 
Detroit 38, Mich., or rele number on our car 


Attachments 


For Ford Tractors 

643. Clearing, backfilling, ditching, exca 
vating, mowing, scarifying, sweeping, and 
trenching equipment are a few of the attach 
ments described in literature from Tractor and 
Implement Div., Ford Motor Co., 2500 East 
Maple Road, Birmingham, Mic! 


Versatile Crawler With 


Power and Controlability 
707. Within this 24 page booklet (Form 
No. 607R) are liberally illustrated descriptions 
f the features of the Euclid C-6 for clearing 
zing, stripping, grading and a variety of 
applications. Specifications covered. Circle 
r write to Euclid Division of Gen 

rs Corporation, Cleveland 17, Ohio 


100 HP Motor Grader 

715 Model 330-H features a nstant 
mesh transmission, 8 forward and 4 reverse 
speeds, full-diesel rubber-mounted engine. With 
hydraulic brakes, ample strength and weight 
and a wide range of blade adjustments. Write 
for bulletin (Form No, M6-174 from Le 
Tourneau-Westinghouse Compar Peoria 
Illinois, or circle reply card 


COST DIGGING 
Begins With A Vermeer 


POW-R-DITCHER 


If you want more ditch for your dollar, you 


24T POW-R-DITCHER .. . the 


operated machine that’s ideal for contractors, 
municipalities, utility companies and 
MAIL institutions. 


COUPON 
TODAY 


NAME 


down to 4’ deep FIRM 





Digs up to 8” wide te 
(tracks or tires) 


ADDRESS 


CITY 





TITLE or DEPT 


Please send me FREE information and prices on the 
complete Vermeer line of self-propelled POW-R- 
DITCHERS 


STATE 


[] Also send complete information on your new hydraulically 
operated back filler 


the POW-R-DITCH-FILLER 


ERMEER MANUFACTURING CO. 








1439 W. WASHINGTON + PELLA, IOWA 
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HOW YOU CAN SAVE MONEY 
ON WATER SERVICE VALVES 


For pump checks, block valves, transmission mains 
or any other service where flow control is impor- 
tant, more and more water utilities are specifying 
Rockwell-Nordstrom lubricated plug valves. Why? 
Because they’re far more compact than other valves 
—saving costly space—yet they shut off positively 
with just a 4 -turn. 

Rockwell-Nordstrom valves save money in 
other ways. The pressurized lubricant that assures 
positive shutoff also prevents metal-to-metal 


ROCKWELL-Nordstrom VALVES 


ROGKWELL” 


another fine product by 


wearing friction for longer valve life and lower 
maintenance cost. And, valve downtime is virtu- 
ally eliminated—the tapered plug seats perfectly 
on a cushion of lubricant, removing any chance of 
“stuck” valves. For electric, pneumatic and cyl- 
inder operation, Rockwell-Nordstrom valves are 
available in sizes from 4" to 36”, pressure ratings 
to meet your needs. 

Rockwell Manufacturing Co., Pittsburgh 8, Pa. 
Canadian Valve Licensee: Peacock Brothers Limited. 


rockwell Manufacturing Company 
Department 1738 


Pittsburgh 8, Pennsylvania 


Please send me Bulletin C-5200 


Please have your sales engineer call 
Nome 
Address 


City 


ee 





THE ANSWER 
COMES OUT 
HERE 


MORSE 
BOULGER 


“INCINERATOR 
SELECTOR 


A handy, pocket-size device, 
designed by our engineers to 
make life easier for you. Com- 
plicated computations are 
eliminated. At a glance you 
see the type and size Morse 
Boulger Incinerator Unit re- 
quired for your specific job. 
One of these tremendous time- 
savers will be sent free when 
requested on your professional 
or business stationery. 


es f 8 engineering plus more ang 
years experience building 
tcindratens of all types and sizes 


80 FIFTH AVENUE 
NEW YORK 11, N. Y, Dept. 72 
REPRESENTATIVES EVERYWHERE 


Member: Incinerator Institute of America 
Air Pollution Control Association 











To order these booklets check card opposite page 34. 


SEWERAGE AND WASTE TREATMENT 


What You Should Know About 


Trickling Filter Underdrains 

20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards, 
suggestions for layouts and construction of 
trickling filter floors, dimensions of standard 

ks, channel covers, angles and other fit- 
tings are available from the Trickling Filter 
Floor Institute c/o Editor, Public Works, 208 
So. Broad St., Ridgewood, N. J. Check the 
reply card and we will forward your request 


Package Plant Provides 
Big-City Sewage Treatment 

41. With a design based on the “Ten State 
Standards.” the Bio-Pac employs two-stage bio 
filters, primary and secondary settling and 
sludge digestion, all in a single corrosion pro 
tected steel shell. Design criteria for selecting 
appropriate sizes for residential, industrial plant, 
restaurant, motel and trailer court and school 
use are featured in Folder 2971. Also given are 
limensions and installation data for 50 to 500 
population equivalent plants. Write to Link-Belt 


j 
Co., Colmar, Penn. 


Theory of Controlled Digestion 


With Floating Cever Tanks 


88. In an excellent 40-page booklet, an 
authoritative discussion of digestion theory and 
practices, including design, operation and eco 
nomics is presented by the Pacific Flush Tank 
Co., Chicago 13, Ill. Complete data are given 
on the use of floating covers, together with de- 
tails on tank construction, piping and control 
chambers. 


Protective Lining for 
Concrete Pipe and Structures 


131. T-Lock Amer-Plate is a tough, long- 
lasting acid-resistant vinyl sheet lining for con- 
srete pipe and structures which are exposed to 
corrosive materials. T-shaped ribs pressed in 
the sheet are embedded in the concrete as it is 
poured to lock the lining permanently in place. 
Get full details from Amercoat Corp., South 
Gate, Calif, 


The Submersible Pump 
You have Been Waiting For 

141. Electric, fully submersible, portable, 
runs dry without damage, no priming, an 
other outstanding advantages. All are described 
in Flygt Bulletin B-80L of Flygt Corp., 
Hoosick Falls, N. Y. Address them or just 
circle the number on our card. 


Package Sewage Plants 
for 50—5000 Population 


181 Design information on Walker “Spar 

” package sewage treatment plants for sizes 

50 to 5000 population equivalent is pre- 

sented in a 12-page bulletin, No. 19-S-94, 

Typical plans and sections, special desigr con- 

siderations, specifications and a discussion of 

the “how” and “why” of the contact stabiliza- 

tion process are included. Check the inquiry 

card or write Walker Process Equipment, Inc 
840 N Aurora, Ill 


Russell 


How to Save 
$264 per Mile 


216. ... in sewer cleaning is the gist of 
a new 8-page brochure that discusses just how 
such savings can be accomplished. It costs noth- 
ing to find out and it may be your best in- 
vestment of the day. Write for it to Flexible, 
Inc., 3786 Durango Ave., Los Angeles 34, 
Calif., or circle the card-number herewith. 


Select Your Incinerator 
Scientifically 


275. Here is a new swift simple way of 
selecting the correct industrial, institutional or 
business-use incinerators for various types of 
installations. The device is somewhat like a 
slide rule and takes in the variable factors 
which determine choices in incinerators, Get 
yours from Morse Boulger Inc., 80 Fifth Ave., 
New York 11, N. Y., or check number on our 
card. 


How to Dispose of 
Sewage and Industrial Sludges 


281. Get full information om the C. E. 
Raymond System ef combined incineration and 
udge drying providing high temperature de 
odorizing for nuisance-free slw isposal. 
Flexible layouts fit large and small commani- 
ties. Use handy reply card or write Combustion 
Engineering Inc., Raymond Div., 427 West 
Randolph St., Chicago 6, Illinois. 


Trenches for Water 


and Sewer Line Construction 

384. Three Cleveland J trenchers incor- 
porating major advances in trencher design and 
operating advantages are described in Bulletin 
L-104 available from The Cleveland Trencher 
Co 0100 St. Clair Ave., Cleveland 17, Ohio 
Check the reply card for digging 
dimensions 


capacities, 


specifications and 


Many Fuels Will 
Power Enterprise Engines 


395. New bulletin tells of economies and 
advantages of the Enterprise Engine “Dual 
Fuel” system, Ideal for stationary power plants, 
sewage treatment plants, and pumping stations. 
Address Enterprise Engine & Machinery Co., 
18th and Florida Sts., San Francisco 10, Calif 


Getting Improved Sludge Dewatering 
With Non-Clogging Vacuum Filters 
425. Latest information on the Komline- 
Sanderson “Coilfilter,” which features non- 
clogging, permanent filter media to obtain con- 
stant output and low rating cost is presented 
in illustrated Bulletin No. 106 by the Komline- 
Sanderson Engineering Corp., Peapack, 
Be sure to investigate this improved method of 
sludge dewatering. Check the reply card today. 


Sewage Treatment 


Engineering Data Manual 

511. This manual contains a brief outline 
of the various accepted methods of treating sew- 
age and some of the problems, advantages and 
disadvantages of each, Check the reply card or 
write Smith & Loveless, Inc., Division Tnion 
Tank Car Co., Lenexa, Kansas for design notes, 
charts and drawings 





Use The Reply Card 





Putting Small Sewage Treatment 


Plants in the “Big Time” 

557. Four equipment units that get big 
plant results in small plant operation are fea- 
tured in an 8-page booklet “Small Plant Sewage 
Treatment.” Jrawings and flow sheets give the 
details. Write Dorr-Oliver Inc., Stamford, 
Conn, for Bulletin 6692 or use the reply card. 


Small Unit Sewage 
Treatment For 20 to 5000 People 

568. Bulletin 135A describes the Rated- 
Aeration process, a low cost, odorless, ; a 
free sewage treatment process. Check 
ply card or write Chicago Pump Co., 622 Di 
versey Parkway, Chicago 14 , 


Save Money While Pumping Sewage 


or Storm Water 

616. New line of prefabricated pumping 
stations hold down on-the-job costs and give 
new economies. Ideal for municipalities, housing 
projects, sanitary districts, resorts, shopping 
centers, etc. Address Zimmer & Francescon, 
1715 15th Street Place, Moline, Ill., or circle 
card-number. 


Sludge Removers for Tanks 


of Any Size or Type 

659. The Rex Unitube Tow-Bro Sludge 
Remover is described as a proven standard of 
the industry. Bulletin 315-81 shows how Tow 
Bro can be applied to tanks of any size or type. 
Write Chain Belt Co., Milwaukee 1, Wis. 


Reinforced Concrete Pipe 
For Culverts and Sewers 


672. Elliptical Lo-Hed and Hi-Hed pipes, 
round pipe and flat base pipe are described fully 
in literature from American-Marietta Co., Con- 
erete Products Div., 101 East Ontario St., Chi- 
eago 11, Ill. Headwall details, discharge curves, 
hydraulic capacity tables and hydraulic prop 
erties are included. Check the reply card. 
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To order these helpful booklets check the reply card opposite page 34. 


STREETS AND HIGHWAYS 


How to Get 


Better Grader Operation 

111. A most interesting and instructive 
20-page illustrated action on how to 
operate a motor grader is now available from 
=k Wee & Mfg. Co., Galen, hio. 

i to help operators get more effective 
use from the versatile motor grader, this book- 
let covers the hydraulic system, steering, tips on 
leaning wheels, p © blade positioning, turn- 
ing, gear speeds and operating procedures. Col- 
orful, easy-to-read presentation guarantees good 
readership. Check the reply card for your copy 


Chip Dollars from Your 
Overhead With Fitchburg Chippers 


6 


Gradall Does Too Many Jobs 
To Classify Them 


340. The best way to learn how many 
places and in how many ways the Gradall 
earth moving and construction machine can 
speed work and save money for you is by 
writing for brochure M-2460. You get it from 
The Warner & Swasey Co., Const. Equipment 
Div., 5701 Carnegie Ave., Cleveland 3, Ohio, 
or by circling above card-number. 


Added Loader Attachments Add 
More Mileage for Your Tax Dollar 


383. ... are the intriguing title and con- 
tent of this handy 16-page pocket-size booklet 
botnet okt equipment and new uses for the 
PAYLOADER you have or the one you are 
going to get. Ask for “More Mileage” from 
the Frank G. Hough Co., Libertyville, IIL 





Use The Reply Card 





160. Detailed cutaway drawings, sp 
tions, diagrams, charts and money-saving re- 
ports and experiences are covered in catalog 
available from Fitchburg Engineering Corp., 
Dept. PW, Fitchburg, Mass. 


International Wagner Heavy-Duty 
Loaders and Backhoes 


195. International Wagner loaders and 
backhoes are matched with International utility 
tractors and are described in Catalog CR-1369-K 
available from International Harvester Co., 
Consumer Relations Dept., 180 N. Michigan 
Ave., Chicago 1, Ill. Check the reply card. 


How to Get 


Better Concrete Bonding 

307. Whether your problem is bonding old 
to old concrete, new or fresh concrete to old 
concrete, or remedial patching and anti-skid sur- 
facing, there is help in a very new informative 
booklet on Thiokol liquid polymer epoxy concrete 
adhesive. Just write Thiokol Chemical Corp., 
780 N. Clinton Ave., Trenton 7, N. J. 


Everybody Else May Have 


Automotive Battery Problems— 

Ge. «+» except those who have read 
the Leece-Neville folders on their alternator- 
generator systems, and then done something 
about it. Have less trouble by taking the 
trouble to write for these bulletins, to The 
Leece-Neville Co., 1374 East Sist St., Cleve- 
land 3, Ohio, or ring the card-number. 


Self-Propelled 
Ditching Machines 

438. Information on a self-propelled one 
man operated ditching machine, model 524 T, 
model W-2 and a new midget ditcher, model 4 T, 
for light construction is now available from the 
Vermeer Mfg. Co., Pella, lowa. The Model 524 
T digs 8 to 24 inches wide and down to 6 feet 
deep, while the model 4 T digs 6 to 14 inches 
wide and down to 4% feet deep. Model W-2 
Ditcher digs from 2” wide up to 4” down to 
a depth of 30°. Full data on these ditchers 
available by checking the reply card. 


Prompt Service on 
Sweeper Refill Fibers 


367. Here’s a dependable source of power 
sweeper refill fibers, including domestic and 
imported types and gutter broom wire. To get 
all the data write A. Steiert & Son, Inc., Hat- 
field, Pa., or use our reply card. 


1961 Truck Line Story 


From Chevrolet 
446. The 1961 Chevrolet truck line is 

described fully in literature from Chevrolet Mo- 

tor Division, General Motors Corp., 

Motors Building, Detroit 2, Michigan. Check 

the reply card for data on this line of 165 

models. 


The Trucks You Need for 
Every Public Works Job 
461. Extra life and operating economics 
are buili-in features of every Ford truck model. 
There’s a chassis size and engine for each of 
your needs, from light utility work to heavy- 
jobs. Get latest literature = 


dut struction 
Ford “Motor Co., Truck Div., Dearborn, Mick., 


by checking the reply card. 


Design of Concrete 


Pavements For City Streets 

657. Sections covered in this manual are 
classes of streets as to traffic, quality of con- 
crete, working stress and safety factor, types of 
pavement design, design procedure, jointing of 
municipal pavements and use of distributed 
steel. Check the reply card or write Portland 
Cement Association, 33 West Grand Ave., Chi- 


eago 10, Ill. 


Make Your Concrete Defy the Seasons. 

658. A new pocket-size booklet describes 
and illustrates all the good things Wyandotte 
Calcium Chloride can do for your concreting 
in faster hardening, high early strength, in- 
creased final strength and workability—to name 
but a few. Get your copy from Wyandotte 
Chemicals Corp., Wyandotte, Mich., or circle 
the number above. 





~—  —for the 
—BEST CONNECTION 
‘=you'll ever make... 
specify 


APCO YS 


¢ og Be 


APCO Swuper-Delevaud Cast fron 
Pipe with ALTITE JOINTS is 
centrifugally cast from our own 
virgin pig iron. Available from 
large stocks in sizes 3” to 24”. 
in modern long lengths. 


Write for catalog No. 54. 


ALABAMA 
PIPE COMPANY 


Al Ww jward 


Phone AD 6-7601, ANNISTON, ALABAMA 
We invite your inquiry at any sales office: 


Cutcaco: 122 8. Michigan Avenue 

New Yor«: 350 Fifth Avenue 

Kansas Crry: Suite 950, 1006 Grand Ave. 
Derrorr: 18505 W. Eight Mile Road 
Soutu Gare, Calif: 5335 Southern Ave. 
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SJSOIN TS 


NOW!: 25% to 30% 
| a further increase 


in filter cleaning efficiency 





Protected by Potent 


Insert rubber gosket in 
bell end of pipe. You 
con't put it in wrong. 








Lubricate lightly to 
reduce friction. 


New S-Type Filter Arms double the cleaning action 


With new S-Type arm of Agitator shown above each corner 


insert plain beveled 
end — there ore no 
grooves, ridges, 


and void area receives four (4) agitating impulses per 
revolution instead of two. . 


. doubling the cleaning action 


or 
00,68 Gaeuet Ce in those areas. S-Type Arms can also be adapted to older 
units in service. Ask us for full particulars. 


Smal! amount of pres- 
sure forces end te 
of et, com- 


pleting the tight joint. 


(Patent Pending) 


822 E. Sth St. 
Erie, Penn. 


Palmer Filter Equipment Co. 








Old Shermans Sell New Shermans 


The old *"" "This Sherman is And the New... 


almost & years old... SHERMAN BOBCAT DIGGER 
: ‘ " 

and still going strong! eaten deal 

verable 8 or 10’ 

digger for light 

budgets, tight 

spots—cemeteries, 


les R. Thompson, 


n Bros. Plumbing Co., 


inside work—or 
where light 
weight is neces- 
sary. 


SHERMAN PANTHER DIGGER 


Big and fast, with 
typical Sherman 
dependability .. . 
12’ digging depth, 
188° swing, exclu- 
sive filter gauge, 
much more for 
high production, 


' $ 34 ) , low maintenance. 
N y Sia} 
( ; SHERMAN MAJOR DIGGER 


Here's a perfect 
pair—match Sher- 
man’s durability, 
dig-ability with 
», Fordson’s rugged 
“We bought our first Sherman in 1953. When business grew, we diesel economy. 
bought another. From the first day we had them, both Shermans 12’ digging depth. 
have been in constant use—at any given time we have about 20 
jobs in progress—requiring only minimum maintenance to keep 
them running in equal-to-new condition. By now, our two ALSO 
Shermans have delivered a total of more than 11 years continuous eee 
service, amounting to more than 33,000 operating hours, in some 12 speeds instead of 4—For 
of the toughest imaginable situations. They seem to be inde- more power, more economy, 
structible ... we figure to keep on using Sherman products.” equip your 4-speed Ford tractor 
with the Sherman 12-speed com- 
Why not find out what Sherman can do for you? See your Ford bination step up—step down 
dealer... Check the yellow pages or write to Allied Equipment, transmission to exactly match 


Ford Motor Company, 2500 E. Maple Rd., Birmingham, Michigan. power and speed to every job. 


Or, for fast shuttling, install a 


MH Ee R M A N time-saving Sherman reversing 
= transmission. 





POWER DIGGERS + LOADERS - AUXILIARY TRANSMISSIONS 
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SIMAZINE 


PRE-EMERGENCE HERBICIDES 


ATRAZINE 


PRE- and POST-EMERGENCE HERBICIDES 


44 
P > P 
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Street Sweepers’ 


CAN CARRIERS, 


TARCO “Street Sweepers’ Friend” 
Can Carriers are the toughest, best bal- 
anced, easiest pushing carts you can buy. 

All welded steel construction ... no 
bolts, no rivets, no dangling chains. 
Choice of big, easy-to-push wheels with 
either pneumatic, solid rubber or plain 
steel tiring on roller bearings. Ful! 
swiveling caster wheel. Silent can-clamp. 

‘Tool hooks. Traffic warning flag. 

Make it easy on yourself all way 
round .. . buy longer lasting can carriers 
that look good; that will be less tiring 
for your men to push and use. Buy 
TARCO “Street Sweepers’ Friend” Can 
Carriers. See your nearest TARCO 
dealer or write for details. 


TARRANT MFG. CO. 


28 Jumel Place, Saratoga Springs, N. Y. 








Principles of 
SOIL | 
ENGINEERING 


By Robert F. Baker 


OIL engineering is the prac- 
S tical application of engineer- 
ing principles to problems in- 
volving the use of soil, either in 
its natural condition, or as a 
construction material. In this 
authoritative booklet all phases 
of soil engineering are treated 
in simple, easily understandable 
language. Full information is 
provided on basic soil proper- 
ties, classification systems, field 
and laboratory tests, frost ac- 
tion and compaction. Liberally 
illustrated and containing many 
special charts and graphs to as- 
sist the engineer in his work. 


RDER from Book Depart- 

ment, PUBLIC WORKS, 200 
So. Broad St., Ridgewood, N.J. 
Only $1.00 per copy. 











To order these booklets check card opposite page 34. 


WATER WORKS 


Do You Have An Independent 
Source of Electricity? 
~~ - + ~- ~~ - 

27. An independent source of electricity 
which will supply power for vital services when 
regular sources fail can be invaluable during 
emergencies. Check Kohler Bulletin KEP 56-1 
which furnishes data that will help you select 
the plant best suited for your needs. Many 
models, 500 watt to 100 Kw, portable and sta- 
tionary are described. Write the Kohler Co., 
Kohler, Wis., or use the reply card. 


How to Select 
Right Angle Drives 


62. Data-filled Catalog 31 of Johnson Gear 
& Mfg. Co., Ltd., 8th & Parker Sts., Berkeley 
10, Calif., makes it easy to select the correct 
right- angle gear drive for deep well turbine and 
other vertical Shaft umps. Includes details on 
the Johnson “Redi-Torq” gear drive. To get 
your copy just check the reply card. 


Easily Cleaned Long Run 
Filter Bed Media 


70. Bulletins on Anthrafilt tell the rea- 
eons why selected, graded crushed anthracite 
is superior to sand as a filtering material. 
Have you made a full investigation? Write 
Anthracite Equipment Corp., Wilkes-Barre, Pa 


100 Page Book Helps Solve 
a Problems 


pH and Chlorine Control. A discussion 
of oa hlorine and Phosphate Control and 
descriptions of comparators for making color- 
imetric analyses. A 100 page booklet is avail- 
able by checking reply card. W. A. Taylor & 
Co., 7304 York Road, Baltimore 4, Md. 


Convenient Reference Manual Covers 
er tron Pipe, Valves and Hydrants 


An_ 80-page manual, issued by R. D. 
Wool” Co. Independence Sxq., Philadelphia 5. 
Pa., presents specifications for ‘“Sand-Spun” 
east iron pipe and fittings, —- types of 
joints available, lists d d weights in 
yam bk tables and includes, in S addition full 
enginceri data on the Mathews and D. 
pat a fire hydrant and R. D. Wood "gate 

ves. 





Automatic Engine 
Control Equipment Manual 


83. This catalog contains descriptions of 
standard automatic and semi-automatic controls 
and control equipment. General control recom- 
mendations, control selection chart, accessory 
selection chart, safety stop controls and alarm 
sets are sections covered. For price lists and 
models available write Synchro-Start Products, 
Inc., 8151 N. Ridgeway, Skokie, I1! 


Rapid Sand and 
Pressure Filter Data 


109. Rapid sand filters. A complete line 
of vertical and horizontal pressure filters, wooden 
gravity filters, and filter tables and other equip- 
ment. For engineering data, write Roberts 
Filter Manufacturing Co., 640 Columbia Ave., 
Darby, Pa., or check the reply card. 


information on Service, Valve, 
Roadway and Meter Boxes 


122. Literature on specifications covering 
“Buffalo” service, valve, roadway and meter 
boxes, and adjustable valve boxes and 
gas has just been released from Buffalo Pipe 
7 Foundry Corp, Box 55-Station B, Buffalo 7, 
N.* Check the reply card for your informa- 
tion on these valve boxes. 


Water and Sewage Plants 

167. Engines are four-cycle, 6 or 8 cylin- 
der, in-line models, ranging from 190 to 2150 
bbp and from 135 to 1500 KW, are available 
either naturally aspirated or supercha ed, and 
can be furnished to run as diesel, dua -fuel or 
gas engines. For Bulletin #115A check the reply 
card or write White Diesel Engine Div., The 
White Motor Co., Springfield, Ohio. 


AWWA Fire Hydrants 
and Gate Valves 


155. Above-ground maintenance Mueller 
AWWA improved fire hydrants and minimum 
maintenance Mueller AWWA non-rising stem 
gate valves are described in literature from 
Mueller Co., Decatur, Ill. 


A Short Course 
In Pipe Jointing 

169. The story of rubber couplings for 
clay and concrete pipelines is graphically pre- 
sented in the booklet “Pipe Enterprise”, pu 
lished by Hamilton Kent Mfg. Co., Kent, Ohio. 
Detailed description of pipe jointing methods: 
photos showing jobs where Tylox gaskets met 
the need for easily assembled permanently 
tight joints installed under all conditions; and 
a report on the development, manufacture and 
outstanding features of the compression type 
gasket make this booklet valuable to every en- 
gineer and contractor. Check the reply card 


A Comprehensive Handbook 
on Water Meter Settings 


174. “The Engineering of Water Meter 
Settings” contains 34 pages of clearly illustrated 
data and specifications to help improve your 
practices and simplify your work. Every Water 
Department should have a copy of this valuable 
reference book. To get yours address Ford 
Meter Box Co., Inc., Wabash, Indiana, or use 
the inquiry card, 


The Design and Function 
of Elevated Steel Water Tanks 


179. A 20-page bulletin of engineering infor- 
mation with illustrations of typical installations, 
emphasizing ellipsoidal, radial cone and spheroi- 
dal designs, may be obtained by writing icago 
Bridge and Iron Co., Advertising Dept., 332 
South Michigan Ave., Chicago 4, Ill, or by 
checking the reply card. 


Design of Prestressed 
Concrete Tanks 


194. An 8-page technical Bulletin, T-19, 
on the Design of Prestressed Conerete Tanks 
gives engineering data and formulas of general 
interest to anyone considering prestessed con- 
crete for storage tanks, the reply card 
or Write to The Preload Co., a -- 355 Lexing- 
ton Ave., New York N. 





Use The Reply Card 





Complete Catalog and Reference Date 
en Valves and Fittings 


211. The entire M & H line of valves, 
fittings and accessories for — works, — 
tion, sewage disposal and fire protection 
illustrated and fully be in Catalog "2 
issued by M & H Valve & Fittings Co., Annis- 
ton, Ala. In addition to complete data on these 

ucts, there are many pages devoted to 

ful engineering data. Every designer should 
have & copy. 


A Quick Comparison 
of Water Meters Helps 


274. That is the purpose of the new 
bulletin describing the newest accomplishments 
in water meter design and manufacture. With 
it comes a Condensed Catalog of the Rockwell 
line. Ask for Bulletin No. W-811 from Rock- 
well Mfg. Co., 490 N. Lexington Ave., Pitts 
burgh 8, Pa., or check the card. 


Do You Know the Value of the 
V-Notch? 


295. A new booklet tells what you want 
to know about how chlorine feeding can be 
made as regular and Faery as the sunrise. 
Ask for “The V-Notch Story” direct of Wallace 
& Tiernan Inc., 25 Main St., Belleville 9, 
N. J., or check the card-number. 


Book Tells 
How to Control Algae 

371. Details om the control of various 
microscopic organisms frequently found in water 
supplies are furnished in a 44-page 


ffered by Phelps Dede Refining Con's 300 Park 
Ave.. New York 22, Y. Check the revly card 
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Hillsboro, Oregon, adopts 
Activated Sludge Treatment 


* D-0 AERATORS 


A high degree of treatment, made necessary by minimum river flow during the 
summer and the presence of parks, picnic grounds and swimming areas down- 
stream, is achieved in this 1.25 MGD activated sludge plant for the City of Hillsboro, 
situated west of Portland, Oregon. Overall B.O.D. reduction is well in excess of 90%. 

Key to successful operation is the use of the D-O Aerator —a radically new 
design providing exceptionally high oxygen absorption efficiency, with virtually 
no problems of clogging and maintenance. Treatment units include 45’ dia. Dorr 
Primary and Final Clarifiers and four D-O Aerators. Two Aerators are installed 
per basin. Each basin is 56’ long x 18'6” wide x 15’ s.w.d. to provide a liquid design 
detention of three hours. For information on the new D-O Aerator, write for 
Bulletin No. 7316 to Dorr-Oliver Incorporated, Stamford, Connecticut. 


Consulting Engineers. Stevens and Thompson, Portland, Oregon 
Contractor Liovd B. Reed, Portland, Oregon 


f= : a 


—¥ #*> ORR-OLIVYVEF. 


W % WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 
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To order these helpful booklets check the reply card opposite page 34. 


REFUSE COLLECTION AND DISPOSAL 


Where Does It Go From Here? 


63. That is the title of new 12-page book- 
let, D 930, with thorough discussion of garbage 
disposal by sanitary landfill method, Read the 
latest report from the experts. Caterpillar 
Tractor Co., Peoria, Ill., or check card. 


Make Molehills out of 


Your Refuse Mountains 

94. New and better ways of refuse and 
earbage collection and handling are described 
in mewest literature on collection systems em 
ploying giant containers, bodies and trailers 
that speed your work, cut costs, improve sani- 
tation. Adaptable to small cities as well as 
large. Write Dempster Brothers, Dept. PW, 
Knoxville 17, Tenn., or circle the number on 
our card 


Versatility, Compaction Force 
Account For Extra Packer Capacity 

159. The many advantages of this modern 
packer unit have been combined into a fact- 
filled bulletin entitled “The Big Squeeze” which 
is available from E-Z Pack Div., Hercules 
Galion Products, Inc., Galion, O. 


Literature Describes M-B 
Contain-O-Pack System 

190. A 6-page catalog describing the M-B 
ontain-O-Pack, a complete low cost container 
zed refuse system for private haulers anc 
nunicipalities is available from M-B Corp., 
New Holstein, Wis Check the reply card 


) 


Methods and Benefits 
of Sanitary Landfill 


409. Information on Sanitary landfill 
methods, organization and necessary equipment 
with which to carry out the job is available 
from the Construction Machinery Div., Allis 
Chalmers Mfg. ( Milwaukee, Bulletir 
y ; 


1s 


Wis. 


How to Construct 


A Sanitary Fill 

331. A new 12-page booklet which tells 
the most efficient method of sanitary fill con- 
struction and furnishes complete information 
on planning and operation is now available from 
Drott Mfg. Corp., Milwaukee 15, Wis. Get 
your copy by checking the reply card: you'll find 
this booklet both interesting and valuable. 


Pushbutton Refuse Collection 


469. Pushbutton control of the packing 
ycle is just one of the many features of the 
Mark II Collectomatic refuse collection unit 
In addition the unit fast, safe loading 
*‘Duo-Press” compaction positive ejection 
without raising body simplified maintenance 
13, 16 and 20 yd. capacities For all details 
get Bulletin BH-60106 from The Heil ‘ 
Milwauke 1, Wise Use the inquir { 


ofters 


WEED CONTROL 


Weeds Controlled by Using 
Simazine 50W 


151. General weed control is accomplishe 
by using Simazine 50W and water. For full in 
formation on this new pre-emergence herbicide 
and how to use it write Geigy Agricultural 
Chemicals, P. O, Box 430, Yonkers, New York 


Control Weeds and 
Brush Along Highways 


640. Literature from Diamond Alkali Co 
300 Union Commerce Bldg., Cleveland 14, Obio 
describes how use of weed and brush killers 
help reduce accidents and also included is a 
handy, ready-reference control chart that covers 
weed control problems, quantity of solution t 
use and economical application. Check the 
reply card, 





Syuchnro- Start 


FULL AUTOMATIC 


FOR GASOLINE DIESEL & GAS 


Synchro-Start's new protective engine controls have 
been designed, for the starting and stopping of 
engines from remote pilot devices, such as pressure 
switches, float switches, power failure relays, etc., 
and are completely automatic in operation. 


These dependable controls are encased in a steel, 
dust proof cabinet, and now feature enclosed PLUG- 
IN RELAYS as well as OVERLOAD BREAKERS. The 
plug-in relays simplify what little field maintenance 
that may have been required in older models, while 
the overload breakers eliminate the necessity of 


replacing fuses. 


In designing this unit we have used the same high 
quality materials and workmanship that our custom- 
ers have come to expect throughout Synchro-Start's 
27 years of manufacturing engine controls. 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 
8151 NORTH RIDGEWAY AVENUE 


ENGINES 


SKOKIE 


SNOW AND ICE CONTROL 


Uniform Salt Spreading 


Saves Material 

42. The wide, thin pattern provided by 
Tarco “Scotchman” spreaders avoids salt waste, 
saves time and labor. Get Folder BL for full 
details on their spreader and table of materia) 
application rates. Use reply card or write Tar 
cout Mfg. Co., Dept. PW, Saratoga Springs 


Snow Plows 
For Every Need 

294. Frink snow plows are designed to 
meet snow removal needs at airports, parking 
lots and streets and highways. They consist of 
four basic types with models to fit trucks 1% 
to 12 tons. For complete data write Frink Sno 
Plows, Inc., Clayton, N. Y. 


Plan for Bare Pavements 


All Winter 


470. Helpful folders on clea 
winter maintenance by use of chemical! 
are offered by Solvay Process Division, Allied 

hemical Corp., 61 Broadway, New York ¢ 
N. Y. Circle number on reply car 


paveme 


mixtures 


Complete Ice and Snow 
Fighting Equipment 
$23 Snow plows in 55 models and 9 types 
material spreaders with width of spread of & 
to 20 ft. and hopper capacity of 2 cu. ft., and 
k grader ice blades are covered in literature 


from Wausau Iron Works. Wausau. Wis 


Salt, Sand and Cinder Spreaders 

532 are fully discussed in folder 
outlining how these are dump body mounted for 
quick attachment and detachment according t 
service and season. Basic specifications outlined 
Just address Baughman fg. Co., Jerseyville 
Ill. or use the reply card. 


No other filtering medium 


compares with 


ANTHRAFILT” 


Anthrafilt stands alone 
as the one Filtering Medium 


medium field. 





fibrous materials, 





that is best for all types of filters! 


Years of efficient and economical use in every type of filter plant 
have made ANTHRAFILT the standard of excellence in the filtering 


ANTHRAFILT 


offers important advantages over sand and quartz 
DOUBLES length of Filter runs * REQUIRES only half as much 
wash water * KEEPS Filters in service over longer periods ¢ IN- 
CREASES Filter output with better quality effluent « GIVES 
better support to synthetic resins -¢ PROVIDES better removal of 
bacteria, 
etc. ¢ IDEAL for industrial acid and alkaline solutions ¢ EFFEC- 
TIVE filtration from entire bed * LESS coating, caking or balling 
with mud, lime, iron, or manganese. 
IDEAL FOR USE IN EVERY TYPE OF FILTER 
Write for further information, test 
samples and quotations to: 





micro-organic matter, taste, odor, 





PALMER FILTER EQUIPMENT CO. 


ILLINOIS 


P. O. Box 1696—822 E. 8th St., Erie, Pa. 


Representing: 


ANTHRACITE EQUIPMENT CORP. 


Anthracite Institute Bidg., Wilkes-Borre, Pa. 
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The Clay Pipe Industry’s research has 
pioneered dramatic new developments, making 
production and installation of lifetime Vitrified 
Clay Pipe more efficient and effective. 

For example, Clay Pipe Industry research 
discovered the revolutionary resilient com- 
pression joints which are now offering impor- 
tant savings in installation time and cost to 
users of lifetime Vitrified Clay Pipe sanitary 
sewers. 

Other important tests are now going on 
at the Crystal Lake facility, by contract at 


a : 


colleges and universities all over the country, 
and at the modern laboratories maintained by 
individual Clay Pipe manufacturers. 

One experiment that promises to have 
far-reaching effects: detailed, year-long obser- 
vations of root penetration of 16 separate 
sewer pipe joints. Others include shear load 
studies of both pipe material and joints, devel- 
opment of new, less expensive jointing 
materials and techniques, exhaustive analyses 
of competitive products, flow-coefficient 
studies, and various tests aimed at improving 
the clay pipe itself. 

Results of the most significant of these 
tests will be announced as they become 
available. 


Under the direction of A. J. Reed, NCPMI Vice 
President and Director of Research, new break 
throughs in manufacturing and uses of Clay Pipe 
are being made, offering greater, more confident 
service to those who specify and use lifetime 
Vitrified Clay Pipe. 


NATIONAL CLAY PIPE MANUFACTURERS, INC., Washington, D.C. 


NATIONAL CLAY PIPE MANUFACTURERS, INC 








~~ 


COMPRESSION SEALED, VITRIFIED 


| 914 20th Street, N. W 
Washington, D. C 


Pag 
. = ' 
~~ Please send me full details on the new factory 
\ hemh H) Dp c made compression joints on Clay Pipe 
i ‘e.* 
~ 


~~ 
-— 


THE STANDARD in SANITARY SEWERS (compony ) 











— 66h ll 
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(city ond stote, 





To order these helpful booklets check the reply card opposite page 34. 


Manual on 
Filter Bed Agitators 


206. General information-specifications and 
installation data regarding the application of 
Palmer agitators, or rotary surface wash in 
vertical and horizontal pressure filters—round, 
square and rectangular open gravity type filters 
are covered in Manual from Palmer Filter 
Equipment Co., 822 East 8th St., P. O. Box 
1696, Eric Penna. Check the reply card 


Tips for Installing 
Orangeburg Pipe 
336. (0m practice tor 


Orangeburg pipe and fittings is outlined in 
illustrated four-page bulletin made 

by the Orangeburg Mfg. Co., Div 
Flintkote Co., 5 Park Avenue, New 
22, N. Y. Trenching and backfilling, pipe 
ing, cutting and 


installatior 


connecting. 


Water and Sewage 


Treatment Superintendents! 
391. ml «car fit tro 
revised bulletir n types 
processing equipment useful in 
Ask t ulletir 4, tree trom 
Inc., tam f< nn., r we will 
ou mu ch the card-number 


Controls for Water and Sewage Pumps 


428. Condensed data sheet gives you valu- 
able information on applications and operation 
of Roto-Trol controls. Before you design auto- 
matior. in pump service, write Healy-Ruff Co., 
2255 University Ave., St. Paul 14, Minn., or 
check. card number 


Data on Adjustable-Speed 
Magnetic Drives for Low-Lift Pumps 


465. A tal is available from Electric 
Machinery Mfg. ( Minneapolis 13, Minn. 
that tells all about E-M Vertical Synchronous 
Motors and Magnetic Drive Units. Engineers 
check the reply card for information on this 
equipment tor sewage umps 


27 Diesel and Carbureted Engines 
Detailed in one Booklet 


527. Describes and illustrates all types, 
from 16.4 to 385 hp., in weights 279 to 6,045 
pounds. A brief, handy way to review available 
industrial engines. To get your copy, write for 
pamphlet CR-764-K to International Harvester 
Co., 180 N. Michigan Ave., Chicago 1, Ill. or 
circle the number on our car 


Floatiess Liquid 
Level Controls 


543. Catalog describes the B/W system of 
liquid level control, liquid level relays, elec- 
trodes, signals and alarms with descriptions, 
charts and diagrams of typical applications. 
Check the reply card or write B/W Controller 
Corp., Birmingham, Mich. 





Use The Reply Card 





Air Control Valves For 
All Types of Pipelines 


620. Literature on Crispin Air Valves, 
which safely control air in lines handling liquids, 
to maintain ient operation and prevent ex- 
pensive failures, is available from Multiplex 
Manufacturi: Company, Dept. C, Berwick, Pa. 
Write today for your y of the Crispin Air 
Valve Catalog, which offers complete informa- 
- on the full line of dependable Crispin Air 

ves. 


Electronic Locators for Water 
Mains, Services, Valves and Boxes 


677. Miniaturized line locator that is en- 
cased in a molded glass fibre container and has 
transistors that have a rated life of 70,000 
hours and weighs only four lbs. when completely 
assembled is described in literature from Wil- 
kinson Products Co., 3067 Chevy Chase Drive, 
Pasadena 3, Calif. Check the reply card. 


Submersible Pumps 


431. Are described, pictured and specifica- 
tions given in a 12-page bulletin that also 
indicates their many uses and advantages. For 
your copy ask for Bulletin No. BJP-58-42 of 

on Jackson Pumps, Inc., 2301 E. Vernon 
Ave., Los Angeles 58, Calif 


When the Frost is on 
the Meter 


615. If itis am American frost-bottom meter 
freezing is no major problem. The replaceable 
center section breaks out leaving the mechanism 
undamaged. Bulletin 58 tells the story. Address 
Buffalo Meter Co., Inc., 2917 Main St., Buf- 
falo 14, N. Y., or circle reply card. 


Water Service Hydrants 
and Outdoor Drinking Fountains 


661. Water service hydrants in 4 sizes A 
1”, 1%” and 2” and all types of outdoor drink- 
ing fountains are described in a well-illustrated, 
24-page catalog from The Murdock Mfg. & 
Supply Co., 426-30 Plum St., Cincinnati 2, O. 


Bulletin Covers Step-by-Step 
Action on the Water Problem 


689. A step-by-step outline of action tell- 
ing how the responsible citizens can help their 
oficials extend and improve the local water sys 
tem through more adequate rate structures on 
financing is covered in this bulletin available 
from Thos. F. Wolfe, Managing Director, Cast 
Iron Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, Illinois. 


Water Filtration 
Costs Can Be Reduced 


692. The “Celite” system of diatomite 
filtration makes possible reduced installation 
cost, with space requirements a fraction of those 
for equivalent sand filtration. For informative 
literature write Johns-Manville, Box 14, New 
York 16, N.Y 








The Brand with q 
the Silver Band” 


@KLEAN-KOTE 1S A TRA 


FOR. SILVER-GRAY BAND REG. U. S. PAT. OFF 


Over 300 million feet in use coast to coast! 


The test of time has proved the high quality of Orangeburg Root- 
Proof Pipe and Fittings for house sewer lines, downspout run-offs 


and other underground non-pressure uses, 


Orangeburg’s Taperweld Joints seal root-proof and watertight. No 
leakage, no infiltration. And because it’s made of a strong, tough 
non-metallic material, Orang: burg does not rust 
ing and thawing...acids and alkalis do not affect it. 


All these qualities plus speed, ease and economy of installation have 
gained for Orangeburg a growing acceptance among leading ap- 


Orangeburg Manufacturing Co., Orangeburg, New York. Divisio f The 
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Over 300 million feet are in service from 


proving authorities, architects, engineers builders and plumbers. 


Maine to California. 


And now, only Orangeburg has exclusive new klean-kote protective 


Alternate freez- 


(nA\T 
Ali f\\e 
MU 


Root-Proof and Perforated Pipe ~ 


Flintkote Company, Mar 


coating for cleaner, safer handling. The 
klean-kote Orangeburg: Root-Proof Pipe for sewer lines; Per- 
forated Pipe for foundation drains, septic tank disposal fields 
Orangeburg exceeds requirements Federal Spec 
Commercial Standard CS 116-54. Write Dept. PW-21 for Engi- 


neers independent report. 
kote ORANGEBURG An: 


ifacturer 


Silver Band _ identifies 


SS-P-356 and 


Bs é 


of America’s Broadest Line of Building Product 
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18 Hydro E-Z Packs pick up 9 million pounds of refuse monthly! 


SEE RyRy 





“We've increased pickups more than 50% 


...and at a savings of $50,400 per year.” 


The city of Jackson, Miss., is served by a fleet of 18 
Hydro E-Z Packs which pick up more than 9 million 
pounds of refuse every month. To handle this huge 
refuse pickup, Walter E. Mixon, Jr., Superintendent of 
the Jackson Department of Sanitation, chose Hydro 
E-Z Pack. “Hydro E-Z Packs do a more thorough and 
complete job than any other type unit we tested,” says 
Mixon, Jackson’s E-Z Pack fleet services more than 


Automatic Clearing— With 
the Push-Pull Switch in the ‘‘out"’ position, 
the middle button is depressed and the 
packer blade clears the loading hopper 
area; then returns to its original position, 
automatically 


Automatic Packing and Unloading 
—With the Push-Pull Switch in the “in” po- 
sition, the middle button is depressed and the 
packer blade moves to the rear of the body 
exerting pressure to compact the load. To un- 
load, the same procedure is followed. 


WALTER E. MIXON, JR. 


f 


21,000 homes and 1600 businesses. What’s more, the 
annual operating cost of their refuse removal program 
has been reduced $50,400. A savings of $2800 for each 
E-Z Pack in operation. Trips to the dump have been 
reduced too, because of the high compaction rate of 
76,600 pounds exerted on the load in every E-Z Pack 

Refuse removal problem? See your Hydro E-Z Pack 
Distributor or send for free copy of “The Big Squeeze.” 


Automatic Return—After un- 
loading, or during the clearing, packing or 
unloading cycles, the packer blade can be 
returned to original position by depressing 
lower button regardless of setting of Push- 
Pull Switch. 


fa HYDRO E-Z PACK’ 


PACK 


DIVISION OF HERCULES GALION PRODUCTS, INC., GALION, OHIO U.S.A. 





Leece-Nevilie, since 1946 the pioneer and leading supplier 
of alternators for heavy duty automotive service, announces 
a new, compact 40-Ampere alternator priced in line with 
comparable DC generators. 


If you experience costly battery failures and other electrical 
system troubles with vehicles in your fleet, but feel that the 
money difference for 50 to 60-Ampere alternators previously 
available is too much to justify in your type of operation, 

. os gE Leece-Neville’s new 6000-Series Alternator is the ideal 
" y solution. Under normal operating conditions, this power- 
packed alternator has a 40-Amp rating, and delivers 5 to 10 
amperes at curb idle. With this unit, your battery is used only 
for starting the engine, remains charged at all times. 


The new L-N 6000-Series Alternator is backed by Leece- 
Neville’s 14 years of extensive field experience with heavy duty 
alternators, and by a 50-year reputation for building quality 
electrical equipment. Designed and constructed to Leece- 
Neville’s usual heavy duty concepts, it will be available 
as factory-installed special equipment through almost all 
vehicle manufacturers. 


RUGGED DESIGN...QUALITY CONSTRUCTIOD 
HIGH PERFORMANCE AT LOW COST 
@ Compact and lightweight for savings in both space and 
weight. 
@ High performance 40-Amp rating at low cost in line with 
f comparable DC generators. 
@ 5 to 10 amperes at curb idle. 


@ Replaceable built-in Silicon rectifiers mounted in separate 
high efficiency heat sinks, and protected from alternator 
heat (stator and rotor heat losses). 


@ Sealed anti-friction ball bearing at the drive end... efficient 
roller bearing at slip ring end. 


@ Slip ring assembly fully shielded to protect brushes and slip 
ring from contamination, assuring long life. 


@ Exclusive soldered connections between heat sinks and 
rectifier cells for better electrical and thermal conductivity. 


@ Silicon diodes (rectifiers) have built-in overload and high 
temperature capacity. 


@ Self-limiting current requires only simplified voltage 
regulator. 


@ Positive or negative ground types available. 

@ 6-volt types available. 

@ Reversible—clockwise or counter-clockwise rotation, limit- 
ing stock requirements. 


@ Heavy duty design concepts (protected windings, splash 
proofed, etc., at no extra cost to you). 





; IYPICAI PES OF SERVICE WHERI 
eece- 6000-SERIES ALTERNATOR WORKS L 


t/ i * Ife ; : Door-to-door Delivery Construction 
ovine Taxis, Officials’ Cars Ham Radio Cars 
Suburban Police Units 
' . Aes Air Conditioned Cars 
; panna Pw-2 Coll Datense And aon many more — 
tees eet oon Suet eee ak Ohio Utility Companies including your personal car! 


bi -Aeragoonrauagay ig ALTERNATORS FOR ALL! Leece-Neville offers you alter- 
( Heavy Duty Alternators nators for every type of service, from passenger car to the 
biggest truck or tractor—all designed to save batteries, cut 
maintenance costs and practically eliminate downtime caused 


by electrical failure. For more information about the new 





. Motor Freight 


a ——————————— 


Company 


Add jalmengneiniatammapneppamnnmaaaD : . 
“iets - . 6000-Series Alternator, or alternators for heavy duty service, 

cia just mail the coupon at the left. 

Type of Service 





























1 So 1 a 
6000 -SERIES ALTERNATOR 


40-Amp rating...5-10 Amps 
at curb idle 


COMPACT...LIGHTWEIGHT... 
HIGH PERFORMANCE...LOW COST 











CHEVROLET 28 “WALKS” WHEELS OVER 
| Ley)... TRUCK-BUSTING BUMPS! 


Chevrolet truck wheel action on rough road surface 
as depicted by 4-stage stop-action photography 








“WALKING WHEELS” KEEP CHEVY IN COST-SAVING SHAPE! 


cnevrotet Lc. 
PROTECTS YOUR PROFITS 
THESE THREE WAYS: 


1 Rides down high maintenance costs. When a bump looms up, Chevy’s independently suspended front 
wheels “walk’”’ right over it. Most road shocks and jolts never reach the chassis, cab or body. The truck 
rides smoothly, takes less of a beating, stays in cost-saving shape longer. Your income doesn’t dribble away 
in big repair bills. And you don’t lose money through excessive downtime, either. 





2 Rides cargoes over rough spots with less damage . . . minimum loss. Thanks to those same “walking 
wheels,”’ loads don’t do much bouncing in the body of a ’61 Chevy truck. That means you don’t have to 
contend with undue cargo damage that eats away at your earnings. (Chevy’s load-tailored rear suspension 
helps protect cargoes, too.) This sure protection for fragile loads—and profits—is standard in 1961 
Chevrolet trucks of every weight class. 





3 Rides drivers through with less fatigue—for tighter schedules. Wait till you see how Chevy front wheel 
action works to eliminate tiring shimmy and steering-wheel fight. It means that the man at the controls 
can stay there longer with less fatigue—stay on schedule and do a bigger day’s work. (Another reason 
you can look for faster schedules is that Chevy’s bump-beating wheel action allows faster safe speeds on 
rough roads.) 





That gives you an idea of how Chevy Independent Front Suspension works to move you ahead in the 
money-making department. And it’s available in 165 Chevrolet models for 61, from new Corvair 95’s to 
36,000-lb. GVW tandems. Check it out with a demonstration ride at your Chevrolet dealer’s, sometime 
soon. .. . Chevrolet Division of General Motors, Detroit 2, Michigan. 


INDEPENDENT FRONT SUSPENSION I-BEAM AXLE DESIGN 


In Chevy, each front wheel, suspended independ- 

ently, is free to step cleanly over bumps (see 

left). Each works smoothly to reduce objectionable 

jolts so characteristic with I-beam axle design 

(right). Working with load-tailored rear suspen- 

> sions in every weight class, |.F.S. provides the 

basis for profit-protecting performance that’s 
unmatched by I-beam axle trucks. 


1961 CHEVROLET STURDI-BILT TRUCKS ang 
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Refuse aoa “Doubles” in Snow Removal 


, 
ef %. 
- 


Regt Te 


Dumpmaster clearing bridge prepares to empty snow scoop into its compaction body. 


DEMPSTER-DUMPMASTER with Snow Scoop 
Performs Valuable Emergency Duty... 


The DEMPSTER-DUMPMASTER, in service in most 
leading cities as a collector of containerized refuse or as 
a hand-loaded packer for trash and tree trimmings, now 
offers its owners still another valuable service. With 
the addition of a low-cost, snow-scoop container, the 
Dumpmaster becomes a highly efficient snow-removal 
device. 


Taking up only one lane of traffic, the Dumpmaster 
moves along the curb, driving its snow scoop into the 
piled-up snow. When full, the scoop is lifted overhead 
and emptied into the compaction body hopper. Here, it 
is compressed by the 60,000-pound pressure of the packer 
plate, making room for bigger pay loads. 

When full, the Dumpmaster proceeds to a nearby dis- 
posal point where it hydraulically ejects the huge icy 
cube that once was tons of traffic-clogging snow. 

This type of versatility is just another reason that 
the Dumpmaster is your best buy in mechanized refuse 
collection. 


Write Today for 
FREE BROCHURE 
DEMPSTER BROTHERS 
Inc. 
Huge cube was once traffic-clogging snow 


Dept. PW-2, Knoxville 17, Tenn. 
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meter settings 


look like this... 


try one of these 


COPPER meter yokes! 


Straight line type Flexible type Vertical type Corner type Basement type Horizontal type Flexible relocater type Relocater type 


8 Now available in a full range of sizes with O-ring angle meter stops, multi- 
purpose end connections, compression couplings and test valves optional. 


Vi rife for ¢ omplete information and Spe ( Uji atio} 


MUELLER Co. 
<i DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Sarnia, Ontario 
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How would you 
play this hand? 


You'll be the high hand before 
the draw about 3 times out 
of 5, but the odds are roughly 
12 to 1 against helping on the 
draw. Odds are better than 
even somebody will beat you. 
Don’t open. Don't call. Tough? 
Yes, but be patient...and win 


Here’s a sure 
winner from FORD: 


Ford pays half your fuel bills for 
a full six months (or 400 tractor 
hours) on the purchase of any new 
Ford or Fordson diesel tractor. 

This offer, made possible by the 
amazing fuel-saving performance 
of these low-priced diesel tractors, 
expires March 31, 1961. 

No “hidden” price increase... 
no tricks of any kind. See your 
Ford Tractor Dealer for all the 
money-saving details! 


Tractor and Implement Division 
Ford Motor Company, 
Birmingham, Michiga: 


TRACTORS 
Ee a 


street. The excavation was 
































Depression in City Street 

Murphy v. City of Milwaukee, 105 
N.W. 2d 794, a Wisconsin case de- 
cided Nov. 4, 1960, was an action 
against the City by a driver and a 
passenger of an automobile, the 
front wheels of which fell into a 
depression in a City street and 
which stopped abruptly when the 
undercarriage struck a manhole. 
This sudden stop caused the plain- 
tiffs to be thrown forward, sustain- 
ing personal injuries. The complaint 
alleged that the City was negligent 
in maintenance of the street. 

The background facts were as fol- 
lows: On Sept. 10, 1956, an excava- 
tion was dug by a contractor in the 
approximate location of the depres- 
sion which caused the accident and 
injuries to the plaintiff. This exca- 
vation was made under a permit 
issued by the City to the contractor 
for the purpose of laying a sewer 
lateral to a house fronting on the 
back- 
filled on Sept. 13, 1956 by the con- 
tractor, and an inspection was made 
by a city inspector on the same 
day. The City records disclosed that 
he made an inspection and found 
no fault. His supervisor testified that 
the inspection ordinarily made is 
visual and no tests are made. “The 
inspection includes the material that 
is apparent on the surface, what 
type of material, whether it is filled 
to grade and not humped excessive- 
ly, in other words, that the road is 
left in approximately the same con- 
dition as it was when they started.” 
The injury occurred on March 30, 
1957. 

At the trial, the City and the 
plaintiff driver were both found to 
be negligent; under Wisconsin law, 
contributory negligence does not 
wipe out the claim, as in nearly all 
states, but goes only to reduce the 
recoverable damages. The jury thus 
apportioned the negligence as fol- 
lows: the City—60%, the driver— 
40%. 


On appeal, this verdict was up- 
held. The court said, “Most people 
have observed freshly-filled exca- 
vations, and the sinking of material 
with which holes have been filled. 
It is common knowledge that the 
type of material used, and the proc- 
esses used for the purpose of pack- 
ing the material affect the perma- 
nency of a fill. We conclude that the 
jurors could determine in the light 
of their experience that the inspec- 
tion made on September 13th was 
inadequate.” 


Combined Bid 


Consolidated School District No. 
22 v. Frey, 105 N. W. 2d 841, a Wis- 
consin case decided Nov. 1, 1960, 
was an action for breach of contract 
by a school district against one who 
bid on a contract for construction 
of a new school building. 

The Supreme Court of Wisconsin 
held that, where a bidder submitted 
a combined bid, broken down to 
show on separate sheets of paper 
the amounts for each branch of the 
work included, and the school board 
attempted to accept as bids the fig- 
ures for heating and ventilating 
only, while the bidder told the 
board that it was a combined bid 
no part of which could be separate- 
ly accepted, the combined bid did 
not constitute separate offers on 
the heating and ventilating portions. 

Consequently, the bidder’s re- 
fusal to execute a signed contract 
for the heating and ventilating alone 
was not a breach of any contract. 


Surface Water Damage 

City of Fort Worth v. Miller, 336 
S.W. 2d 296, a Texas case decided 
May 13, 1960, was an action against 
the City for recovery of damages to 
private property. 

Certain construction work in con- 
nection with the grading and pav- 
ing of streets and in connection with 
provision of drainage facilities in a 
new subdivision in the City of Fort 
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7 “ny City of Victoria, Texas, uses an 
LW 550 and 440 grader for 
building roads, blading streets, 
cleaning ditches, and laying 
asphalt. On ditching work like 
that shown —or on any job 
where space is restricted — 
Victoria's power-moldboard- 
equipped "550" saves time and 
does better work. Operator 
merely slides blade in and out 
when working around culverts 
ond driveways. 


How LW grader advantages 
pay off for you! 





Choice of GM or Cummins on all LeTourneau- 
Westinghouse models, 85 to 190 hp. Power is 
delivered to wheels through a friction-free drive. 


More usable power 


Which ever engine you select, you can be sure it offers 
all the high work-producing torque you'll ever need. You 
get greater operating efficiency ... more work done! 





TRANSMISSION 
Standard-shift models have 8 forward speeds 
to 26 mph, 4 reverse gears, and 3 optional 
extra-slow creepers. 


Handle jobs at 1 to 7 mph faster 
With more gear ratios, operator handles most grading jobs 
at higher speed — completes up to 28% more work! 
Torque-converter equipped 550 and 660 POWER-Flow® 
models provide infinite speed ranges to 27.7 mph. 





BLADE CONTROL 
Enclosed gear-driven lateral shift, wide-spaced 
lift links, big 63” blade circle, rugged T-shaped 
drawbar, handy-reach arrangement of controls. 


Fast, accurate blade movement 


Moldboard tilt adjustment also permits fast, easy change of 
blade pitch. Universal blade mounting fits all moldboards. 





FRAME 


Heavy-duty steel channels continuous welded 
into a one-piece box-type unit. 


Long life, better performance 
LW frame has no sharp bends .. . no joints. . . no breaking 
points. Its distinctive arch design provides more clearance 
for full, easy movement of blade. 





OPTIONAL ATTACHMENTS 


Jebco Elegrader and Jebloader, Preco Dial-A- 
Slope automatic blade control, Ateco rear- 
mounted ripper, Bulldozer, V-type scarifier, 
push plate, snow plow and wing. 


Stretch earthmoving dollars 


LW graders adapt easily to a variety of jobs. You increase 
your grader work range ...save money needed for spe- 
cialized equipment. 


We will be happy to tell you about all LW grader advantages and 
money-saving benefits. Demonstration on your job without obligation. G-2314-PJ-1 


LETOURNEAU-WESTINGHOUSE COMPANY, preoria, titinots 


A Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 





TAKE A “PROJECT LOOK” AT COMPRESSOR PURCHASES 
TO REDUCE EQUIPMENT INVESTMENT, SPREAD MANPOWER 
SAVE WITH TASK FORCES OF SCHRAMM CO-ORDINATED AIR POWER 


Plan your compressor buying as 
you plan your work projects. . . 
that is, to get the most work 
done with the least equipment 
and expenditure of manpower. 
Each ScHRAMM unit is specifi- 
cally designed to do more jobs. 
... For example, the ScHRAMM 
STANDARD PNEUMATRACTOR is 
125 compressor and tractor in one. 
You don’t tow it or push; one man 
drives it. Not only saves man- 
power, but gets around more 
quickly —sets up faster, does more 
work. Costs far less than separate 
tractor and compressor. 


The entire SCHRAMM line has been 
designed with built-in savings 
such as these. Each ScHraAMM 
unit you add will lop off the 


rfp po 


waste in operating and mainte- 
nance costs, give you more and 
more flexible use of men. And 
because you buy fewer pieces of 
equipment, your total initial 
costs are lower. An all-ScHRAMM 
line in your department will give 
you a compact task force of 
work-together air power equip- 
ment. 


Talk to your SCHRAMM dealer, or 
write for details about the full 
advantages of co-ordinating 
your air-power equipment. 
SCHRAMM, Inc., 766 North 
Garfield Ave., West Chester, Pa. 


SCHRAM™ 


CO-ORDINATED AIR POWER 





Portable Compressors save 
you up to 35% initial cost 
on 125 cfm compressors, 
comparable savings on 
every size from 20 cfm to 
600. You also save 15 to 
50% fuel consumption. 





Pneumalraclor Se\t- propelled 
Compressors cost less than 
comparable compressors 
and tractors combined! 
PNEUMATRACTORS drive 
along with work. No 
trucks, crews tied up. 








Stationary Compressors. 
Electric motor or V-belt 
drive. Vibrationless opera- 
tion—no foundation need- 
‘ed. They're compact, easy 
to move. Relocate to meet 
emergencies. 





| Worth proved to be defective o1 
inadequate. As a result, during the 
course of normally heavy rains, sur- 
face waters were caused to collect 
rapidly at the rear of the plaintiff's 
property and to overflow it, causing 
permanent damage, i.e. reduction in 
market value of the property. Plain- 
tiff brought suit under the provision 
of the Texas Constitution that no 
person’s property should be dam- 
aged for public use without ade- 
quate compensation. 

It was held that the City was 
liable for the damage proven. The 
liability in this case does not de- 
pend on a showing of negligence on 
the part of the City or its employees 
The City is liable even if it was in 
no way negligent and the work was 
performed for it by an independent 
contractor. The liability is predi- 
cated on the provision of the State 
Constitution, which broadens the 
concept of eminent domain beyond 
the usual limit of “taking” property, 
cover “damaging” 





extending it to 
property for public use 


Los Angeles Plans 
Water Reclamation Tests 

A significant step in the prc- 
gram to avert an indicated poten- 
tial water shortage in Los Angeles 
County in the 1965-75 period was 
taken by the Board of Public Works 
in agreeing to participate in a 2%- 
year regional program of water re- 
clamation tests to be conducted by 
the Los Angeles County Flood Con- 
tro] District personnel at the Hyper- 
ion sewage treatment plant 

The two specific steps taken by 
the Board in encouraging the exper- 
program were: 1) Granted 
permission to operate water re- 
clamation tests at Hyperion; and 2) 
agreed to provide activated sludg: 
plant effluent, facilities, space and 
technical advice as required by th« 


imental 


test program 
A major operation by the CFCD 
was the use of test basins utilizing 
effluent from the Hyperion plant 
from December, 1954, to January, 
1958. Satisfactory results involving 
ground wate! replenishment were 
obtained by using slow sand filters 
and injection wells but suitabk 
areas for such sand filters are dis- 
appearing because of the develop- 
ment of the Los Angeles Interna- 
tional Airport 
From its experience the CFCD 
found that rapid sand filters require 
less space and that injection wells 
could be supplied for at least lim- 
ited periods with reclaimed waters 
without clogging. This test will be 
amplified in the new program. 
PUBLIC WORKS for Fel 
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Superior’s low fuel oil consumption is measured here by (left to right) 
Clarence Garrett, Plant Supt., A. B. Reese, Jr., White's Chief Field Engi 
neer, and V. V. Long, Engineering Consultant, Kingfisher, Okla 


Kingfisher, an Oklahoma wheat belt town of 3700 population, 
is proud of its low municipal taxation. Earnings from the 
city-operated power plant pay most local operating expenses 
s «8 . and finance periodic improvements and expansion to the 
plant itself. As usual, city fathers were both cautious and 
ivic rl a thrift-minded when a new engine-generator was needed 
recently. Their choice was a Model 80-GDSX-8 dual-fuel 
supercharged Superior which develops 1769 BHP at 360 


® . 
Kin fisher RPM, to drive a 1250 KW generator. 

g Today many municipalities are making a “Superior decision”! 

Superior’s highly developed open chamber combustion 
4 system is combined with a series of exclusive design deveiup 

rom ts Uj erior ments and refinements to produce high power-to-fuel 

p ratio. Diesels can run on a wide range of non-premium 
fuels including residuals, and dual-fuels operate on natural or 
manufactured gas, butane, propane or sewage gas. Even after 


. 
Fn ine urchase ) ; long periods of low-maintenance operation, 
replacement parts are seldom needed. 


Superior’s complete line of diesel, dual-fuel and gas 
engines range from 190 to 2150 HP, or 150 to 1500 KW. 
Get full information today by writing to: 


WHITE DIESEL ENGINE DIVISION , P 
THE WHITE MOTOR COMPANY Kingfisher saved on installation. Experienced power plant crew 
Plant and General Offices: Sorinafield. Ohie poured base and completed hook-up. 
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Save on construction 
costs with the new 


‘61 FORD TRUCKS | 


SAVE FROM *31I TO *157 ON PRICE* ALONE 
WITH FORD'S F-1I00 STYLESIDE PICKUPS 


Contractors everywhere are finding that the 
half-ton Ford Styleside is priced below all other 
comparable pickups! And these rugged pickups 
are designed to keep right on saving with lower 
maintenance and operating expenses. Their du- 
rable, one-piece cab-and-box construction pro- 
vides increased rigidity and eliminates a major 
source of rust and corrosion. Not only does the 
sheet metal last longer with this stronger body, 
but it also contributes to a quieter ride. 


And you can save more. . . because you can 
carry more on every trip. Styleside bodies are 
longer and wider with loadspace increased as 
In addition, wheelbases have 
been lengthened 4 inches and this combined 


* Based on a comparison of latest available manufacturers’ suggested retail delivered prices 


much as 16%. 


with the improved shock absorbers gives a ride 
that’s unexcelled in its field—proven by scien- 
tific Impact-O-Graph tests. For construction 
work the angle of approach has been increased 
so you can climb steeper drives or go over 
deeper ditches or gullies. Ford also offers 
America’s lowest-priced* 4 x 4 with big 8-ft. 
box, the F-100 Flareside. 


And you can save on operating expense! 
Ford’s Mileage Maker 223 Six is standard on 
all conventional pickups to keep gas costs low. 
The economical 292 V-8 is available for jobs 
requiring extra power. Both engines are equip- 
ped with Ford’s Full-Flow oil filter that lets 
you get 4,000 miles between oil changes. 
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SAVE UP TO $150 ON FRONT TIRES! In certified tests of 
truck suspensions, Ford front tires lasted up to twice as 
long. In 50,000 miles, savings can add up to $150 on a 
pickup . . . more on two-tonners. And Ford’s sturdy I-Beam 
front axle and leaf-spring suspension not only cut tire wear, 
but their simpler design also cuts maintenance costs. 


Sheila Addl dill 


12QOOO MIILIE 
OR 12 MONTH 
Seeman 


Fy ppp py pPpyy SE 
SAVE WITH GREATER DURABILITY. . . on all 1961 Ford 
Trucks, each part, except tires and tubes, is now warranted 
by your dealer against defects in material and workmanship 
for 12 months or 12,000 miles, whichever occurs first. The 
warranty does not apply, of course, to normal maintenance 
service and to the replacement in normal maintenance of parts 
such as filters, spark plugs and ignition points. Never before 
have you had such protection . . . such evidence of long- 
term economy! 





SRI 


SS Md 


FORD TRUCKS COST LESS 


YOUR FORD DEALER'S “CERTIFIED ECONOMY BOOK" PROVES IT FOR SURE. 


FORD DIVISION. Stina Motor Company. 
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SAVE WITH FORD’S NEW 262-CU. IN. 
“BIG SIX” ALL-TRUCK ENGINE FOR 
TOP PERFORMANCE AND ECONOMY 


America’s savingest two-tonners offer a big 
262 Six with the power of big displacement, the 
gas economy of 6-cylinder design, plus the dura- 
bility of heavy-duty construction. This engine 
features a sturdy stress-relieved block, strong 
forged steel crankshaft, long-lasting stellite- 
faced intake and exhaust valves, and durable 
pyramid-type connecting rods. And Positive 
Crankcase Ventilation reduces oil dilution and 
sludge formation to extend engine life. Ford’s 
proven 292 V-8 and 292 HD V-8—the V-8’s with 
“six-like’”” economy—are also available for your 
special power needs. 


You also save with other new durability fea- 
tures like the more rugged frame, stronger 
radiator with new lock-seam construction, im- 
proved cab and chassis electrical wiring, plus 
longer, easier-riding and more durable rear 
springs. Ford’s parallel ladder-type frame with 
standard 34-inch width allows you to install 
new or transfer your present special construc- 
tion bodies quicker and for less. Also, the frame 
drop in the cab area lowers cab height .. . 


makes for easier entry. 
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CHAIN 
WRENCHES 


No. C-14 

for up to 

2” Pipe and 
Fittings 


No. C-18 

for up to 
2" Pipe 
and Fittings 


give real Action-Grip 
in Tightest Places 








e Work on Round, Square or 
/ Irregular Shapes Other 
Wrenches Can’t Reach! 


In extra close quarters, there’s nothing that’ll 
beat these new Ritearm Chain Wrenches for 
getting the job done. Fast, ratchet-like action 
in either direction . . . from either side. Give 
tight grip without crushing. Large, easy-to- 
grab end ring for fast chain adjustment. Tem- 
pered steel chain locks securely . . . releases 
quickly. Rugged, comfort-grip, I-beam handle, 
guaranteed not to break or warp. . . handy 
hang-up hole. 


Light and easy to use, these new RItatD 
Chain Wrenches do everything a regular wrench 
can do... and much more. Call your Supply 
House and get one today! 





Ed Cleary Says: 


Rationale of Pollution Control 
Under Scrutiny 


EDWARD J. CLEARY 
Diplomate, American Academy of Sanitary Engineering 


Cincinnati, Ohio 


ITH SOME SEVENTY speakers on the pro- 
gram of the National Conference on Wate 
Pollution there was only limited opportunity fo: 
delegates to ponder on what was said in Washing 
ton last December. For that reason it seems ap- 
propriate to call attention to two speakers whos« 
ideas were provocative and worthy of more re- 
flection than could be afforded at the Potoma 
forum. They were Karl Brandt, a member of the 
President’s Council of Economic Advisers, and Irv- 
ing K. Fox, vice president of Resources for t 
Future, Inc 
Dr. Brandt is a social scientist on the faculty 
Stanford University. Mr. Fox has a background of 
experience in government administration, notably 
in the inter-agency activities of the U. S. Depart- 
ment of the Interior and with water resources pro- 
grams in general. Neither of these men professed to 
be an expert in the technology or practice of water- 
pollution control. They viewed the problem from 
a philosophical standpoint. And one might concluds 
that they were puzzled by the rationale—or lack of 
it—displayed by sanitary engineers and others 
charged with the administration of pollution control 


he 


No Prophet of Gloom 

In setting the scene for his discussion, Dr. Brandt 
said he could not share the popular conception that 
desperate shortages of natural resources aré the in- 
evitable result of growth in population. He has con- 
fidence—and presented some examples to sustain 
it—that man’s needs will continue to stimulate op- 
portunities for human intelligence and human re- 
sources to obtain a greater yield from existing 
natural resources. In brief, he asserted there ar¢ 
no material or physical conditions, nor political or 
psychological reasons, for getting frantic about 
supposed or asserted shortages. 

Addressing himself to water resources in particu- 
lar, he said: “It is not true that nature in the raw 
had an abundance of water as we have to define it 
today. This claim of the naturalists who think in 
terms of an ecological balance under the exclusion 
of man and his supposed damaging impact on a 
perfect nature is of no relevance whatsoever fo: 
social scientists and for a nation’s practical necessi- 
ties. Nature itself pollutes a lot of water, and so do 
many nature-admiring campers without realizing 
2 

Acknowledging that developments in science and 
technology have enormously expanded the demand 
for water, particularly for agricultural and indus- 
trial use, Dr. Brandt reminds us that these develop- 
ments have also expanded the opportunities and 
technical means for: 

Capturing and storing fugitive water: 

Making more intensified and economical use and 
re-use of water; and 
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How Much Would 
Pipe Replacement 
Cost Your 





Many communities that thought they were saving 
money by purchasing cheaper substitutes for Cast Iron 
Pipe have found to their sorrow that it doesn’t pay to be 
“penny wise and pound foolish.” 

However glowing the claims of substitute materials, 


the fact remains that — 


: aS of 100 Years and More 
18 ip vowrme, J 112 American Cities smn 


CANADA PENN. 
~ Fear owe No other pipe ever made can match nll Sm 
this record of long-lived service. And 
today’s modern Cast Iron Pipe will last 
even longer. It is stronger, tougher, more 
uniform in quality than that which has 
served a century or more. That’s why 


again this year, more miles of underground 


CAST IRON mains will be installed than 
RICHMOND 


LYNCHBURG all other kinds. 
VIRGINIA VIRGINIA 
7” Water Main 8” Water Main 


wee \" y joo OODWARD IRON COMPANY 
Cast Iron Pressure Pipe Industry 
yeeh WOODWARD, ALABAMA 
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GOJER, INC. Announces Its 


“STOP WASTE 
PROGRAM“, 


CARELESS WASH-UP 
PROCEDURES ARE 
COSTING YOU MONEY! 


A pair of dirty hands with 
free access to an open 
can of soap may well be 
the reason your coupon 
handcleaning bill is suc 
a costly item. Provide 
an effective way of con- 
trolling the amount of 
soap being wasted by your 
employees, and you'll pre- 
vent the greatest part of 
your handcleaning dollar 
from being washed down 
the drain. 


GO-JO'S HEAVY DUTY 
DISPENSER CONTROLS 
WASH-UPS... SAVES 
YOU MONEY! 


Designed to _ eliminate 
waste, the Go-Jo Heavy 
Duty Dispenser delivers 
just the right amount of 
Go-Jo to get even the 
grimiest hands spotlessly 
clean. Go-Jo Creme 
Hand Cleaner is a con- 
centrated formula con- 
taining GT-7 for der- 
matitis pro- 
tection, plus 
soothing e- 
mollients to 
prevent chapping. 
When used in the 
Heavy Duty Dis- 
penser, it provides 
four times as many 
clean-ups as “hand 
scoop” methods. 





Pot. No. RE. 24312 


The Go-Jo jobber serving your area will be happy to show 
you how to cut as much as 75% off your handcleaning ex- 
penditures. Write us today. 


eto i 3. wml, lon 


Box 991 


Akron 9, Ohio 


gojo 


Upgrading water quality by better control of 
polluted effluents. 

The contribution of the social scientist to water 
pollution control, concluded Dr. Brandt, lies in the 
exploration and demonstration of alternative courses 
for achieving desired results. He believes that the 
public in general, the legislators and the adminis- 
trators ought to receive from economists and asso- 
ciated social scientists the best information and 
guidance possible on the economics of solutions of- 
fered by engineers and the proposals made by pres- 
sure groups. In particular, he noted that the alloca- 
tion of costs and the accrual of benefits of pollution 
control are poorly understood. 

If these and related issues are more clearly de- 
fined, said Dr. Brandt, “the better become the pros- 
pects for arriving at sensible solutions by voluntary 
cooperation and consent, rather than coercion and 
bureaucratic rule of more and more centralized 
power.” 

The Problem of Evaluation 

Meantime, in another section of the conference, 
Mr. Fox was pointing out deficiencies in measuring 
the benefits of pollution control. He supplemented 
Dr. Brandt’s view that there are limits to the price 
we will pay for clean water. And only where rec- 
ognized benefits exceed recognized costs, said Mr. 
Fox, will it be practicable to institute effective pol- 
lution-abatement measures. 

It was on this premise that Mr. Fox urged the 
development of a system of benefit-cost evaluation 
that would define the kinds of values that society 
may seek to optimize. Among other things, such a 
system must translate physical and biological ef- 
fects of pollutants into measures of value. 

He suggested three kinds of values: Health, 
aesthetic and market values. Admitting that health 
and aesthetics are not satisfactorily measured in 
monetary terms, he nevertheless did not despair 
that yardsticks might be devised by imaginative in- 
dividuals. Concerning his last category, Mr. Fox 
said: “Market values are measurable in monetary 
terms, but for a variety of reasons in the case of 
water-quality management, they are not subject to 
optimization through market forces. Therefore, gov- 
ernmental action is necessary. Techniques of analy- 
sis in the field of welfare economics can be applied 
to the assessment of these values.” 

Mr. Fox then offered the following lines of study 
as being helpful in the design of a system of water- 
quality evaluation: 

1) Determinations of the effect of many new 
chemicals upon living organisms, particularly people, 
and an assessment of alternative means of dealing 
with chemicals that have a toxic effect upon human 
and animal life. 

2) More precise determinations of the effects of 
different kinds of pollution contributed at a specified 
upstream location upon the quality of water at a 
specific downstream location under different stream- 
flow conditions. 

3) Determinations of the cost of providing water 
of appropriate quality at a given downstream loca- 
tion to serve specified demands in the face of poten- 
tial contributions of specified quantities and types of 
effluent at given points upstream. 

4) Determination of the incidence of costs and 
benefits under alternative methods of water-quality 
management. 

5) Examination of the effect of pollution-abate- 

(Continued on page 70) 
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we DIVIDE the flow to MULTIPLY clarifier capacity 


Rex Verti-Flo not only increases the clarifying 
capacity of tanks up to four times; it provides a far 
clearer effluent. The savings in equipment and 
construction costs are obvious. Here’s how Verti- 
Flo does it: The unique design of Rex Verti-Flo 
‘Clarifier transforms the conventional horizontal- 
flow tank into a vertical-flow tank...utilizing the 
full volume of the tank and minimizing short-circuit- 
ing. This is accomplished by a system of collecting 
troughs, weirsand partitioning baffles which divide 
the large, horizontal settling zone into a series of 
small, vertical-flow cells. To assure maximum flow 
length and control, the weirs are adjustable en- 
tirely around the periphery of each cell. 
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Installed in existing tanks, Verti-Flo can be at 
least double the capacity of the tank...in new 
installations, Verti-Flo provides up to four times 
more capacity so that smaller basins can be used 
with considerable savings in both equipment and 
construction costs. 

For information, write CHAIN Belt Company, 
4722 W. Greenfield Ave., Milwaukee 1, Wis. 


CHAIN BELT COMPANY 








Pipe-laying is one example 


of the many ways these 


multi-purpose 


tractor-shovels make budgets 


behave every month of the year 


When you buy a PAYLOADER you have more than a 
tractor-shovel. You have the most proven tractor-shovel, 
and the most useable—because of the many and unusual 
kinds of allied equipment that you can use with it. 
Several of these tools are available exclusively on rubber- 
tired PAYLOADER tractor-shovels. 


Reduces Your Equipment Costs 


With this one basic machine of broadest usefulness, you 
eliminate the big investment in specialized single- 
purpose machines. You continue to cut costs because 
you can keep a PAYLOADER busy more hours of the day 
and more days of the year. 


Sizes to fit your needs 


From the PAYLOADER line you can select the exact size 
and type of tractor-shovel that fits your needs and 
budget because there are eight basic sizes — from 2,000 
to 12,000 Ib. operating capacity — and more than 20 
models. 


Having decided on the particular payLoaper that you 
require, you can include whatever pieces of allied equip- 
ment you want immediately — or can add them later 
as they are needed. 


Consider the potential of a PAYLOADER — plus one or 
more of the following tools — to hold down your equip- 
ment budget and to get necessary work done with a 
minimum expenditure of time and labor: 


Side-boom — an exclusive on PAYLOADER units — lifts 
up to 6 tons at 4 ft. overhang; has double-acting, hy- 
draulic-power boom extension; does not interfere with 
the bucket use; can work on pavement without damage, 
and is available for three PAYLOADER sizes. 


THE FRANK G. HOUGH CoO. 
761 Sunnyside Ave., Libertyville, Ill. 


Send data on all PAYLOADER models and the many 
kinds of Allied Equipment. 


Nome 


Title 


Four-in-one Bucket — an exclusive on PAYLOADER units 
in the rubber-tire class. This two-piece bucket performs 
shovel, bulldozer, clamshell and scraper operation — 
and is available in place of the conventional bucket on 
all PAYLOADER four-wheel-drive units. 


Backhoes are available for front or rear mounting on 
several PAYLOADER sizes and are recognized as the best- 
engineered in the industry. One of these can be rear- 
mounted on several PAYLOADER sizes along with the 
Side-boom and 4-in-1 Bucket, and any of these three 
tools can be used on the same job. 


Blacktop Spreader interchanges with the bucket and 
has its own engine power. With hopper capacity of 2 cu. 
yds., it lays hot or cold mix up to 8-ft. wide and up to 
6-in. thick — instantly adjusts for widths up to 4 ft. 


Vibratory Compactor is available for several 4-wheel- 
drive PAYLOADER models and interchanges with the 
bucket. It is self-powered and self-contained, and de- 
velops maximum densities in all granular soils. 


Pick-up Sweepers are interchangeable with the buckets 
on several PAYLOADER models and can dump their loads 
directly into trucks. Separate hydraulic motors drive 
main and gutter brooms. 


Snow Plows of all types are available, interchangeable 
with the bucket, including one-way, Reversible, Vee 
and self-powered Rotary types. 


Other PAYLOADER Attachments include hydraulic earth 
augers, fork-lifts, winches, backfill and angling blades. 


Your Hough Distributor is ready to show you how a 
PAYLOADER with its multi-purpose usefulness can work 
economies for you the whole year through. 


THE FRANK G. HOUGH CO. 
LIBERTYVILLE, ILLINOIS 
SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC and 
PAY ore registered tredemarkt nomes of The Frank G. Hough Co. 





-- | M@OUGH 
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PIPE FACTS 


A recent survey of hundreds of water works superintendents indicated 
that up to 6 to 1. preferred cast iron pipe over non-metallic substitutes. 


DID YOU KNOW that pipe tines can 


be broken by severe beam loads im-, . © 


posed by heavy traffic? Laboratory- 
controlled beam tests showed that 6” 


Class 150 AMERICAN cast iron pipe was, 
up to 6% times stronger than non-** 
metallic pipe of similar size and class. - faa 
The composition pipe failed at 3,060 » fe 
ibs.... cast iron pipe at 20,790 Ibs! {% 








- te “ Thy *, 
~~ . 


DID YOU KNOW that AMERICAN 
cast iron pipe can be designed te 
withstand varying internal pres- 
sures and external loadings? Rigid 
A.S.A. specifications, approved by 
the American Water Works Asso- 
ciation and other groups, assure 
water works engineers of the su- 
perior design of cast iron pipe. 











DID YOU KNOW that cast iron pipe 
installed over 228 years ago in London, 
England, is still in service? And that 
cast iron mains installed in 1823, con- 
tinue to serve New York City today? 
No substitute pipe can equal these 
authenticated records. 


DID YOU KNOW that AMERICAN 
Fastite pipe can be assembled faster 
than a trencher can dig? Its exclusive, 
double-sealing single gasket, push-type 
joint is the reason why. Insert gasket 
... lubricate plain end...push pipe to- 
gether... and it’s permanent! 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM 


ALABAMA 
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NOW-GPX 
ACRYLIC OVERLA 


Conforms to Commercial Standard CS 45-60 


HITE-GREEN 
BLUE-RED 


Colors conform to Am. Assn. of State Highway Officials’ Manual 























4 new permanent colors in GPX plywood 


e GPX is now available with acrylic overlay than metai. Reflective sheeting bonds better 
in permanent colors of green, white, blue to overlaid plywood surface 

or red. Order it in any combination of colors 

front and back, or with natural or black high 

density one side. 





e Strong, stiff panels light, easy to handle. 
Require minimum backing and framing. 


e@ Resists severe weather and abuse. Won't a cio oe - oe x 120”, larger 
rust or corrode. Can be fabricated with wood- a ee ee 


working tools. GPX costs less, lasts longer e Write today for free sample, complete data. 


GEORGIA-PACIFIC 


Dept. PW 261, Equitable Building, Portland, Oregon « plywood e lumber e redwood e hardwood e« pulp « paper e chemicals 
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LOW SPEED 


HIGH sree 


— same efficiency 





ONE-WAY 
SNO-PLOWS 


CLAYTON, 1000 ISLANDS, N.Y 


Where low speeds and careful close-to-curb wind- 
rowing is a must, FRINK One-Way Sno-Plows neatly 
roll and deposit the snow for easy removal by loader. 
On more open thoroughfares, the same plow attacks 
at high speeds, throwing and spreading the snow 
way out to prevent formation of side banks and 
consequent drifting. 
Increased curvature and taper in the rugged, highly 
efficient moldboard of FRINK One-Way Sno-Plows 
help keep snow from coming over the top at all 
speeds and prevent clogging in wet snow. Auto- 
matic trip mechanism safely rides cutting edge over 
obstruction. 
Get complete details — write now for a free illus- 
trated catalog. Dept. PW-261. 

V-TYPE ° 


ROLL-OVER . ONE-WAY 


REVERSIBLE TRIP e 


FRINK 
INOPLOWS 


INCORPORATED 


LEVELING WINGS 


EASTERN STEEL PRODUCTS, CO. 
PRESTON, ONTARIO, CANADA 


FRINK SNO-PLOWS, INC. 
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ment requirements upon industrial costs and in turn 
upon the location of industry. 

6) An assessment of the outlook for technological 
innovation as it might alter the water management 
problem in the future. 

It might be remarked that some of these ap- 
proaches have not been absent in the conduct of 
certain pollution-control efforts, although it may be 
granted that administrative agencies have not gen- 
erally been distinguished in accepting and applying 
them. In particular, one cannot overlook the im- 
portant contributions made by Prof. C. J. Velz, of 
the University of Michigan, under sponsorship of 
the National Council for Stream Improvement of the 
Pulp, Paper and Paperboard Industries, Inc. Prof. 
Velz has pioneered—and during the past 15 years 
perfected—techniques of evaluation that could satisfy 
some of the proposals made by Mr. Fox. Also to be 
recalled are the studies of Maurice LeBosquet, sani- 
tary engineer of the U. S. Public Health Service, 
who likewise pioneered some work on cost-benefit 
allocation in water-pollution control prior to his 
assignment to other activities. 

What We Need Today 

As was stated in the preamble to this commentary, 
the views of Dr. Brandt and Mr. Fox are provoca- 
tive. But they are not necessarily omniscient. Their 
value lies in presenting questions, not in providing 
answers. And it may take a long time to find suit- 
able answers to some of the questions, as the speak- 
ers themselves suggest. 

Meantime, it would be unfortunate if the search 
for the answers should distract attention from the 
practicalities of dealing with the obvious. To some 
observers it already appears that regulatory agencies 
and the water polluters with whom they deal may 
become much more enamored with research than 
with the application of what is known. And it might 
be argued that it is academic flap-doodle to talk 
about “optimizing” benefits in situations where a 
community continues with impunity to foul a river 
with raw sewage or where an industry discharges 
thousands of gallons of waste oil into a waterway. 

In seeking to cope with these stark realities of 
pollution—and there are many of them—one hardly 
needs to research social and economic values in 
order to justify safeguards in the public interest. 
And it becomes absurd to talk about new parameters 
for measuring pollution when the most elementary 
criteria established by the eyes and nose are not 
being satisfied. 

None of this denies that improvement of the 
rationale of pollution-control practice deserves an 
important place in our thinking. But while we are 
thinking, let’s be more aggressive in doing what so 
obviously needs to be done in the control of water 
pollution. 





Engineering Notes 











Epoxy Pavement Paints Tested 

The Los Angeles City Traffic Department is near- 
ing completion of its first tests of epoxy coatings 
for street and highway striping. Similar field tests 
are being set up by the Los Angeles County Road 
Department and have been conducted by municipali- 
ties in Washington, Texas, Oklahoma, New Mexico 
and New York. 

The epoxy coating for the tests is being supplied 
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Hey, Hartley —-what 


makes this “white pipe” line 


‘ 


That “gun barrel” look is the hailmark of a superior 
sewer line. You'll find it wherever Johns-Manville Tran- 
site—the white sewer pipe—is used. That look is the big 
difference in the flow characteristics of the line, too! 
How come? 

You've been on track teams. Let’s suppose we have an 
event where the two contestants and distances to cover 
are equal. One contestant is to run a straight line... the 
other a zig-zag course. Suppose, too, that the one on the 
zig-zag course has to clear three hurdles to every one for 
his opponent. Which runner would cover the distance 
quicker and easier? Of course! 

The more joints in a line, the more resistance to sew- 
age movement. And this resistance can be even greater 
if the joints are aligned poorly—if misalignment is 
likely to occur after the line is in service. 

Transite’s long lengths, self-aligning joints mean 
fewer “jogs” in the line—produces that “gun barrel” 
look. Thus, there’s less deflection of flow... sewage is 
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carried faster so it reaches the plant fresher, lowering 
the cost of treatment. And the natural, smooth interior 
of Transite aids its superior flow characteristics—means 
flatter grades, shallower trenches—ground water tables 
reached at fewer points in the line. Add to this savings 
in handling, sheeting and installing, and it’s easy to see 
why the white sewer pipe, Transite, never stops saving 
you money. 

Why not drop Hartley a line to learn about Transite’s 
other long-term benefits? Ask for your “Facts and Data 
Book.” Write Johns-Manville, Box 14, PW-3, New York 
16, N. Y. In Canada: Port Credit, Ontario. Offices 
throughout the world. Cable address: Johnmanvil. 


COEFFICIENT OF FLOW: n = .010 (MANNING FORMULA) 


JOHNS-MANVILLE iT 
TRANSITE PIPE® md Ad! 
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VIBRATING COMPACTORS 


ESSICK VR-28-W PATCHING ASPHALT IN GARDEN GROVE, CALIF 


“MAINTENANCE PRODUCTION TRIPLED... 


... COSTS DECREASED 80%” 


SEWARD H. DART, STREET MAINTENANCE 
SUPERINTENDENT~- SHOWN WATCHING HIS 
28” ESSICK VIBRATING COMPACTOR IN 
ACTION — STATES: 

“Irrigation water tracked into the intersections aad gutter 
aprons in Garden Grove, constantly eroded the asphalt 
and made maintenance a full time problem. As a result, 
our gutter and intersection patching required frequent 
reworking, and our costs were high. 


“After a demonstration of the 28” Essick Vibrating Com- 
pactor, we knew we had found the answer. It was self- 
propelled, hooked on the tail gate of a dump truck, and 
produced compaction equivalent to an 8 ton roller on as- 
phalt. Its high frequency vibration compacts an asphalt 
patch that is completely dense—that can be opened im- 
mediately to traffic without any marking or damage to 
the asphalt. 


“Now with our patching unit consisting of the 144 ton 
dump truck, an Essick 120 gallon Truck Mounted Emul- 
sion Unit, a propane torch, and the Essick VR-28-W 
Vibrating Compactor, the patch life has been tremendously 
extended, our maintenance production has tripled, and our 
costs have decreased 80%. 


“The Essick VR-28 really solved the patch problem for us.” 


SELF PROPELLED — MANEUVERABLE — PORTABLE 
Essick High Frequency Vibrating Compactors are con- 
stantly exceeding the densities and specifications performed 
by other compaction methods, while creating new standards 
of compaction for all types of fills, sub base, base materials, 
and asphalt. 

CALL YOUR ESSICK DEALER FOR A DEMONSTRATION 





Also 14 models of Tandem Rollers from '/, to 14 Tons 


ESSICK MANUFACTURING COMPANY 


1950 Santa Fe Avenue 850 Woodruff Lane 
Los Angeles 21, California Elizabeth, New Jersey 


Affiliated with THE T. L. SMITH COMPANY. Milwaukee, Wisconsin 








by Chem Seal Corp. of Los Angeles and is desig- 
nated as CS 2721 Hiway Stripe. The paint is being 
tested for color retention, resistance to abrasion, 
reflectivity, durability and other qualities. 

A series of white, red and yellow stripes were 
painted on a heavily-traveled thoroughfare in the 
Los Angeles industrial area eight months ago. One 
half of each test stripe was laid on asphalt pave- 
ment and the other half on concrete. An estimated 
18,000 vehicles, primarily trucks, have passed over 
the painted section daily—a total of more than 4,- 
000,000 vehicles since the start of the test. 


New Gradings for Gravel in Water Filters 

When the City of Chicago Bureau of Water rebuilt 
Filter No. 31 in 1959, a new arrangement of gravel 
was used. Total gravel depth was 24 ins., arranged 
as follows 

Gravel Size Thickness of Layer 
Inches Inches 

Bottom 1% to 3% 
Second 4, to lle 
Third ly to %4 
Fourth ly to % 
Fifth to %4 
Sixth to % 
Seventh » to 1 
Top 1 to 2 

When Filter No. 61 was reconstructed in 1960, a 
different arrangement of layers was used giving a 
depth of 19 ins., as follows: 

Gravel Size Thickness of Layer 
Inches Inches 

Bottom to 2 
Second 2 to l 
Third to % 
Fourth to 4 
Fifth to » 
Sixth » to l 
Top to 2 


UNM Nw & Nw th we 


VIN Nw S&S Nw he 


In this arrangement only four sizes of gravel are 
used in the seven layers, which is an advantage 
The largest size used, 1 to 2-inch, requires 9 ins. of 
total depth of which 5 ins. is at the top. The large 
gravel is not readily shifted by jet action during 
washing. In the near future a smaller gravel, % to 
l-inch, will be used for a top layer to determine by 
actual operation if this size is sufficient to prevent 
shifting during washing of the smaller gravel in the 
center of the bed. So far both of the rebuilt beds 
have worked satisfactorily, with no evidence of clog- 


ging in the gravel layers 


New Federal Driver Register 

Secretary of Commerce Frederick H. Mueller has 
designated the Bureau of Public Roads, under the 
direction of Federal Highway Administrator Bertram 
D. Tallamy, to establish and maintain the Driver 
Register authorized by Congress in Public Law 86- 
660, which was recently approved. The Register will 
serve as a clearing house to identify for the states 
those motor-vehicle drivers whose licenses have 
been revoked because of driving while intoxicated 
or conviction of a traffic violation resulting in loss 
of life. 

Because the program is an innovation, a great 
deal of exploratory work must be accomplished be- 
fore the Register can become a working reality. 
Preliminary forecasts indicate that a pilot operation 
may be started in mid-1961, and the Register could 
be in full operation a few months later. 
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First on the job, last off — Moline’s MoTrac puts 

MODE id Aj [| out more work per dollar invested than any other 
@ crawler. Here are some reasons. The MoTrac’s 

Torque Converter drive with toe-operated Hydro-Shuttle 

NO STALL! lets you change speed or direction instantly. From full 
@ ahead ry to full reverse without shifting. And your 

hands are free at all times to steer and load. 

MO Qe TH al FT! Result? Faster cycles, more yardage per hour. 
gw No stalling under heaviest loads either; no 

wasted time. Reason? The famous Moline engine, built for 

NO SE i FT! high torque at low rpm. Plus the heavy cast and solidly 
bolted power train—an unshakeable column of strength 

from end to end. And here are more features: 1000 

MORE GU TS! hour service rollers, simplified controls, 114 yard 
mw bucket. For maneuverability, versatility, and solid 

= build you can’t beat the MoTrac at any price. 

NO BUTS!\ You’ll tackle anything and everything with your 
AN a MoTrac. Test drive it at your Moline dealers today. 


Lae 
ey ° 
Se - — ty 
: ~~ ; 
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Motrac » MGiine 
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REPUBLIC SECTIONAL PLATE ARCHES 


HELP SOLVE STORM SEWER PROBLEM 
IN CLEVELAND 


Close-up of one barrel of the storm sewer under construction, 
shows details of the structure. 


Back-filling of the installation will be followed by landscaping 
to add to the beauty of the park. 


Fast, easy-joining Republic ELECTRUNITE” GROOVED- 
END TUBING is a money-saving way to install tem- 
porary, semi-permanent, or permanent fluid, gas, and 
air lines. No threads to cut, fittings snap on to join 
sections tightly in seconds. 


Strong, Modern, Dependable 


An existing storm sewer located in southeastern Cleveland 
was being seriously overtaxed by runoff from an 800-acre 
area. Commercial buildings and homes located directly 
over the structure made enlargement impossible. Adding to 
the problem, the sewer emptied into an open stream running 
through Cranwood Park, thus hampering recreational 
activities. 

Following a recommendation of the Regional Planning 
Commission, Cleveland’s Engineering Department designed 
a second branch of the sewer to handle 390 acres of the 
area. The two branches intersect at the edge of the park, 
where they empty into a double barrel Republic Sectional 
Plate Arch structure. 

City Sewer Design Engineer, E. C. Richardson, noted that 
the type of sectional plate construction employed here has 
been successfully used in 12 major Cleveland projects. It 
has proved to be a most efficient and low-cost method for 
meeting a variety of different design and performance 
requirements. 


THREE-WAY ECONOMY WITH REPUBLIC 
SECTIONAL PLATE CONSTUCTION 


The true cost of a drainage structure includes cost of 
materials, assembly or labor costs, and life-of-the-structure 
cost. Republic Sectional Plate Construction gives you ex- 
ceptional economy in all three areas: initial material costs 
that are well below the price of other types of drainage 
structures; simplified design features that eliminate the need 
for highly skilled labor and make for fast assembly; and the 
built-in reliability of resilient, galvanized, heavy gage steel. 





EACH BARREL of the double borrel installation has a 10/0” span and a 
5/2” rise. The arch is made of 8 gage Republic Corrugated Sectional 
Plate. Concrete invert has a vitrified liner. Each barrel was designed for 


capacity of 812 C.F.S. The first installation of this design was constructed 
in 1934, and proved so effective that city engineers have used it in 
11 other major projects. 


Architects and Engineers—City of Cleveland, Engineering Division. 
Lovis L. Drassler, Director of Public Service; J. R. Katz, Commissioner 
of Engineering; Clarence Lillig, Engineer in Charge of Construction; 
E. C. Richardson, Design Engineer; Squore & Marra Construction Com- 
pany, Bedford, Ohio, Contractor. 


These ore TRUSCON RE-BARS. Prompt service and accurate fabrication 
save money. Truscon gives prompt service from 10 warehouses strategi- 
cally located to serve the construction market, and these warehouses take 
pride in their dependable and accurate reinforcing fabrication. 


Distributors of Republic Sectional Pilate 


Bork River Culvert & Equipment Co. 
Escanaba, Mich. 
Beal! Pipe & Tank Corporation 
Portland, Ore. © Boise, idaho 
Bivegra ipe & Culvert Co. 
Louisville, Kentucky 
The Boardman Co. 
Oklchomea City, Oklc. © Tulsa, Oklo 
Carolina Culvert & Metal Div. 
Florida Stee! Corp. 
Statesville, N. C. 
Central Culvert Corporation 
Alexandria, La. 
Choctew, Inc. 
Memphis, Tenn. ¢ Birmingham, Alo 
Dominion Culvert & Metal Corp. 
oanoke, Va. 

Eaton Metal Products Corp. 
Omoho, Neb. © Hutchinson, Kon 
Eaton Metal Products Company 
Billings, Mont. 

Empire State Culvert Corp. 
Groton, N. Y. 

Garland Stee! Co. 

Phoenix, Ariz. 
iIlineis Corrugated Culvert Co. 
Bushnell, Wl. 

Jansen Bridge & Supply Compeny 
Sandusky, Mich. 

H. V. Johnston Culvert Co. 
Minneapolis, Minn. « Aberdeen, S. D. 


Legansport Metal Culvert Co. 
Logensport, ind 
M & M Hiway Materials Co. 
Columbia, Mo 
North Dakota Metal Culvert Co. 
Fargo, D 
Northeastern Culvert Corp. 
Westminster Station, Vermont 
Pacific Corrugated Culvert Co 
Sacramento, Calif 
Temple City, Calif 
The Pediar People, Lid. 
Oshowa, Ont 
Republic Stee! Corporation 
Culvert Division 
Canton, Ohio « Harrisburg, Pa. 
Charlotte, N.C. © Hammond, ind. 
Spokane Culvert & Fabricating Co. 
Spokane, Wash. 
Thompson Pipe & Steel Company 
enver, Colo 


Tri-State Culvert & Mfg. Div. 
Flori Corp. 


Tompoa, Fla. « Decatur, Go 
Uteh Culvert Company 
Ogden, Utah 
Wisconsin Culvert Company 
Madison, Wis. 


Wyatt Metal & Boiler Works 
Dallas, Tex. © Houston, Tex. 


mene 
REPUBLIC STEEL 


Cleveland 1, Ohio 
World’s Widest Range of Standard Steels and Stee! Products 


REPUBLIC STEEL CORPORATION 


DEPT. PK-1805 


1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 


0 Sectional Plate Arch and Pipe-Arch 


0 Reinforcing Bars 
0) Grooved-Ead Tubing 


Name 
Company 
Address. 


City 


Zone 
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TRACK-TYPE TRACTOR DES MOINES, IOWA 


—— 


i ; C———, The Des Moines Division of Public Works’ new D6B works 
~ Be a - - 7. - 
is os “Seppe orl waaall on gravel pit excavation, street construction and mainte- 
ar ar nance, and sanitary landfill—jobs that call for power and 
speed from a medium-sized crawler tractor. Heavy Equip- 
ment Supervisor John Porter, a 20-year veteran of Des 
Moines Public Works, says, “We recommended the Division 
buy a D6 because of two main reasons: we needed that 
size machine for its mobility, and we needed the dependa- 
bility we always get from Caterpillar.” 


HOW TWO COMMUNITIES CUT COSTS 
WITH NEW CAT-BUILT MACHINES 


' 


7 ll ¢ 


GLENVILLE, N. Y. Sa WHEEL-TYPE LOADER @ 
Sane 7) 


The town of Glenville, New York, solved its nagging garbage 4, ay 
and trash disposa! problem with efficient, economical sani- 

tary landfill. The town’s 944 Traxcavator spreads, compacts 

and covers the refuse. Mr. L. O. Dunn, Town Councilman, 

states, “Economy and long life of our other Cat equipment 

were big factors in the selection of this machine. It has 

proved to be good for this job—and a versatile all-around 

loader in a one-man operation.” 


Your community or county, too, can save time and design for safe, convenient operation. Power Shift 


money with modern earthmoving or material handling Transmission for fast response to load change. 41 


equipment—and savings are even greater if it is bucket break out for heaped loads, stable design for 


Caterpillar-built. Tracks or wheels, important advances smooth, safe operation, extra bucket reach to place 
in power and operating ease team with traditional loads fast, easily. Unit construction for easy servic- 
Caterpillar reliability and minimum maintenance re- ing. Special attachments, buckets, including side dump, 
quirements to squeeze extra work from your tax dollars. tailor machine to job. Roomy cab (optional) with 
Consider, for example, advantages offered by the two large windows helps keep operator efficiency high. Two 


machines shown here: other sizes are available: 922—80 HP and 966— 


» ‘ ve > . iate 
93 HP D6B Track-type Tractor 25% more lugging 140 HP (only flywheel horsepowers listed ). 
ability than former model. Adjustment-free fuel sys- Caterpillar Tractor Co., General Offices, Peoria, Ill., | 
tem permits use of economy-type, high-energy fuels. 
Dry-type air cleaner takes only five minutes to service. joes your community have a refuse disposal problen 
Forward-reverse lever saves time and effort in dozing One answer is found in the new sanitary landfill movie, “A 


+e as . Decen irial.” It's informative, entert: “ ez C 
and landfill work. Lifetime lubricated track rollers Decent Guria informative, entertaining ...resdy to 


. . —e . a a be presented by your Caterpillar Dealer. Call him today 
never need attention until rebuilding. Exclusive oil 


clutch delivers up to 2000 hours adjustment-free serv- 


ice. New hydraulic system (optional) with under-the- 
hood mounting of pump and tank frees front and rear C A 7 Eg RK a é LLA rR 
of tractor for attachments, provides up to three hy- Caterpillar, Cat and Traxcavator are Registered Trademarks of Cater; 


draulic circuits. Matched tools for many jobs. 


105 HP 944 Wheel-type Traxcavator More than seven 
years of testing have gone into this new excavator- 


loader. Choice of diesel or gasoline engine. Clean 
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REJUVENATION OF A 


MAJOR 


WATER SYSTEM 


Philadelphia’s 10-year master plan for modernization of its water system 


nears fulfillment, 


with completion of the new filter building for the 


Queen Lane Water Treatment Plant an outstanding accomplishment of 1960. 


CLAYTON H. BILLINGS 


Associate Editor 


NOTHER milestone has been 
A reached in Philadelphia’s ambi- 
tious water system modernization 
plan with the completion of the new 
filter building of the Queen Lane 
Water Treatment Plant. This 
achievement in 1960 is a part of a 
$123 million, 10-year program ini- 
tiated shortly after organization of 
the City Water Department in its 
present form in 1951. Highlights 
have included the completely new 
$25 million Torresdale water treat- 
ment plant, placed in operation in 
1959, and the load control center 
a microwave communications net- 
work for monitoring the distribution 
system, also activated in 1960. By 
1962, the City’s third filter plant, 
Belmont, will have been remodeled 
to complete the modernization of 
water treatment facilities and bring 
the output capacity to an average 
486 mgd, with a potential maximum 
of 678 med. 

Associated 
been replacement of pumps at raw 
water and distribution system sta- 
tions, some of which were still steam 
driven in 1950; and replacement o1 
rehabilitation of mains 

A curious facet of the program is 
that the increase in treatment ca- 
achieved, 80 mgd average, 


improvements have 


pacity 
is not impressive, considering the 
national trend of increasing pet 
capita use. Yet it is believed to be 


adequate. One reason is that a uni- 
versal metering project was started 
in 1952 and it has probably affected 
water consumption. In 1949, the to- 
tal number of services was 472,792, 
with 217,507 unmetered. In 1959, the 
unmetered accounts dropped to 9,- 
558 of a 513,660 total. Actually, only 
4,000 properties had not received 
meters by the end of 1959 and these 
were mostly vacant or awaiting re- 
construction. Present average con- 
sumption is 343.5 mgd; in 1949 it 


was 351.2 mgd. Other factors have 
had their effect; There has been a 
decrease in urban population within 
the city limits, which is considered 
to be temporary. Extensive urban 
redevelopment taking place now is 
expected to increase Philadelphia’s 
population and industry in future 
years. The modernization of the wa- 
ter system which will improve the 
quality of the water available, as 
well as the quantity, will probably 


attract new industry and induce 


@ AT PRETREATMENT building (rear), alum, lime and chlorine are applied. Basins 
for slow mixing are in foreground; covered rapid-mix basins are alongside building. 


77 





@ SEMI-AUTOMATIC controls 


those now using river water direct- 
ly to switch to the city system. With 
the metering program completed 
and the other influences taking ef- 
fect, the city’s water consumption 
should increase in line with the na- 
tional trend in future years. 


History 

Thus waterworks history is again 
being made in Philadelphia. In 1801 
it was the site of the country’s first 
steam-powered pumping plant. It 
was one of the cities in which the 
unique concept of double filtration 
was explored and adopted. The first 
permanent liquid chlorine feed ar- 
rangement was established at the 
old Torresdale plant in 1913. 

Ozone treatment of filtered water 
was tried at the Upper Roxborough 
plant in 1941, and was used for pre- 
coagulation treatment at Belmont 
until May, 1955. In 1954, Philadel- 
phia became the first multimillion 
population city in this country to 
employ fluoridation. 

Ever since the city has had a pub- 
lic water supply, it has relied prin- 
cipally on one or both of the two 
rivers that reach their confluence 
within its boundaries, the Schuyl- 
kill and the Delaware. At first, the 
water was pumped without treat- 
ment except for prolonged periods 
of sedimentation. Slow sand filter 
plants were built at Roxborough, 
Belmont, Queen Lane and Torres- 
dale. “Prefilters” to effect double 
filtration were later added at all 
stations. At Queen Lane in 1923, 
after addition of coagulation basins, 
one-half the prefilters were con- 
verted to conventional rapid sand 
filters. A 36-mgd coagulation—rapid 
sand filter plant was built at Bel- 
mont to supplement the 18 slow sand 
filters. 

Much of the experimentation was 
occasioned by growing concern over 
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permit the 


operator to wash the filter beds very quickly. 


the pollution load in the rivers and 
by tastes and odors resulting from 
industrial wastes. The use of acti- 
vated carbon, chlorine dioxide and 
free chlorine residual treatment 
were also employed with success. 

The relief that was most signifi- 
cant, however, was the clean-up of 
the river pollution by efforts of state 
and interstate agencies as well as 
the city itself. The City’s role is 
significant since it has accepted into 
its interceptor system sewage from 
outlying communities which would 
normally have to use the Delaware 
Basin rivers as wasteways. 


The Queen Lane Plant 
Modernization 

Doing away with the slow sand 
filters is a primary objective of the 
treatment plant rehabilitation phase 
of the program. This has been done 
at Torresdale and Queen Lane and 
will be started at Belmont in 1961. 
The Roxborough plant will be taken 
out of service after the Belmont pro- 
ject has been completed in 1962. The 
space required for the old filters 
and the manpower needed to wash 
and maintain them has made them 
too expensive to keep. 

Associated with the substitution 
of conventional rapid sand filters 
are other improvements such as 
providing coagulation and floccula- 
tion facilities, modern chemical han- 
dling and feeding equipment and 
advanced instrumentation at all 
plants. Near automation is the aim 
of the Water Department to mini- 
mize manpower requirements 

At Queen Lane the rehabilitation 
program has covered several years, 
beginning with installation of a pre- 
treatment building in 1955 and im- 
provements to the coagulation 
facilities. Chemical handling and 
feed equipment installed, 
equipped with allow 


were 
controls to 


@ PUSH-BUTTON control tables, one for each filter, line the two long galler- 
ies in the new filter building. Control is either manual or semi-automatic. 


automatic regulation of feed with 
water flow through the plant. 
Omega belt-type gravimetric dry 
feeders are employed for alum and 
lime. 

The next step was rebuilding the 
raw water pumping station, and this 
was completed in 1959 with the in- 
stallation of a new intake with bar 
screens, a gantry crane and a trash 
conveyor. This pumping station dis- 
charges to one of the old plain sedi- 
mentation basins where alum and 
lime can be added if high turbidities 
require. Silt was removed from this 
basin by dewatering it and using a 
36-inch conveyor, 640 ft. long. A 
total of 247,000 cu. yds. of silt was 
removed at the rate of 200 cu. yds. 
per hour. 

The new filters were built at the 
site of the old rapid sand filters. A 
total of 40 units were installed, 1,000 
sq. ft. providing a total ca- 
pacity of 120 mgd at 2 gpm per sq. 
ft. The old rapid sand filters were 
completely torn down and recon- 
structed in the process. The slow 
sand filters have been taken out of 
service and will later be converted 
to filtered water storage. 

The new filters are equipped with 
Leopold compound duplex filter bot- 
toms of salt glazed vitrified fire clay. 
The sand is 28 inches deep with an 
effective size range of 0.48 to 0.55 
mm. and a uniformity coefficient of 
1.31 to 1.46. The gravel layer con- 
sists of two inches of torpedo sand 
with a maximum size of 1/32 in.; 
two inches of gravel % to % in.; 
two inches, %4 to % in.: and four 
to % in. Wash water 
reinforced 


each, 


inches, 1 
troughs of 3-in. con- 
crete poured in place using metal 
forms are provided with adjust- 
able aluminum weir plates. The 
amount of freeboard from the sand 
surface to the weir plates is 31 
inches. Palmer surface agitators of 
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the self propelling rotary type are 
used, operating under 85 psi. There 
are six of these in each of the 40 
beds. The diameter of the sweep is 
12% ft. 

As reconstructed, the plant pro- 
vides preliminary sedimentation in 
the original 177-MG basin. Chlorine 
is added at this point to produce a 
free chlorine residual. At the de- 
sign filter capacity, a retention 
period of two days is available in 
this basin. The flow through the 
plant is by gravity with a 6-ft. dif- 
ferential between operating levels 
in the preliminary sedimentation 
basin and the clear well. Rapid mix, 
with addition of alum, lime, chlorine 
and carbon is provided in the pre- 
treatment building. This is followed 
by a 45-minute flocculation period. 
The water then flows through per- 
forated baffle walls to sedimentation 
basins with a 3%-hr. retention 
period. After filtration, the free 
chlorine residual is restored by 
additional chlorination and fluorides 
are applied in the form of fluosilicic 
acid. 


Sequence Control 
of Filter Backwashing 


To simplify operations and to re- 
duce operating expenses the forty 
rapid sand filters at Queen Lane are 
equipped with the “Auto-Central” 
automatic backwashing system of 
B-I-F Industries. This is a sequen- 
tial type system of electrical circuits, 
with built-in self-checking features, 
which require completion of one 
step before the next operating step 
can occur. The filters are equipped 
with butterfly and gate valves with 
electric operators; additional limit 
switches are provided in the electric 
operators for keying the relays and 
timers in each filter console. Conse- 
quently the control system in this 
plant is primarily electrical to tie in 
readily with the electrically op- 
erated filter valves. 

The backwashing sequence of the 
“Auto Central” system is initiated 
manually when the head loss in a 
filter exceeds a predetermined 
amount. The operator is warned by 
a bell, and a visual alarm signal on 
the appropriate filter console indi- 
cates which filter is affected. The 
alarm bell can be silenced by de- 
pressing a button on any console, 
but the alarm light on the console 
of the filter requiring washing will 
remain on until the operator initi- 
ates the wash cycle by pressing a 
button on the filter console. From 
this point, the wash program is com- 
pletely automatic; the filter is 
washed and returned to service 
without further attention. The in- 
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fluent valve is closed, allowing the 
level of the water in the filter box 
to reach a predetermined level caus- 
ing the closing of the effluent valve. 
After complete closure of the ef- 
fluent valve the drain valve opens. 
When this action is completed a 
valve is opened which starts the 
cycle. After a period of time the 
main wash valve opens and initial 
backwashing takes place before sur- 
face washing is completed. Surface 
washing ceases and backwashing is 
continued at a controlled rate for 
a predetermined length of time. 
Thirty seconds before backwashing 
is stopped, a light on the console 
warns the operator that backwash- 
ing will end. The console is 
equipped with a manual over-riding 
control which will permit backwash- 
ing to continue for any length of 
time desired. Complete closure of 
the wash valve initiates closing of 
the drain valve. The closing of the 
drain valve opens the influent valve 
admitting settled water into the fil- 
ter. When the level of water in the 
filter reaches a predetermined stage 
the effluent valve is opened and the 
effluent controller starting from a 
closed position increases the filter 
rate gradually until the preset filter 
rate is reached. 

The system is designed so that 
two filters may be washed auto- 


matically at the same time, with the 
wash water controllers automati- 
cally doubling the wash rate when 
this occurs. 

Even though the system 
pletely automates the backwashing 
process, it permits operating flexi- 
bility. The duration of surface wash, 
the overlap between surface wash 
and backwash and the duration and 
rate of backwash can be readily 
changed. All filters may be washed 
manually using selector switches on 
the filter consoles. Due to wash wa- 
ter quantity limitations not more 
than two filters can be washed at 
the same time and interlocks are 
provided to prevent this. However 
the two being washed may both be 
under automatic control or either or 
both under manual control. A reset 
button on the console allows the 
operator to stop the wash cycle at 
any point and return the filter to 
normal filtering operation. Wash- 
water is supplied through two 36- 
inch controllers and these are de- 
signed to double their output if one 
controller is out of service. 


com- 


Master Control Panel 
The master control panel is de- 
signed for monitoring and control- 
ling the filter rates by arbitrarily 
selecting a maximum rate or by 
allowing the rate to be governed by 


@ FOUR AUTOMATIC dissolved oxygen analyzers and recorders take water from the 
Delaware River for quick information on changing conditions. At the right is S. S. 
Baxter, Water Commissioner; at left, J. V. Radziul, research and development engr. 
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U.S. GEOLOGICAL SURVEY 
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clear well or preliminary sedimen- 
tation basin levels. The principal 
instruments are: 

1) Pnuematic totalizer-indicator- 
recorder for total wash water flow 
equipped with a fast moving chart 
which runs only during actual flow 
periods, receiving a pneumatic sig- 
nal from a two-unit summator 
which totals the flow through the 
two 36-in. wash water controllers; 

2) Two pneumatic double pointer 
indicators, one each for the north 
and south filter galleries, which in- 
dicate the master rate for which the 
effluent controller in each gallery 
is set and the maximum or limiting 
rate which the controllers cannot 
exceed; 

3) A pneumatic 2-pen 
to log the levels in the north and 
south clearwells; 

4) A telemetering indicator-re- 
corder to monitor the wash water 
tank level, including switches for 
controlling the water tank 
filling pumps; 

5) A pressure-actuated 2-pen re- 
corder for the 30 and 36-in. high 
service lines; 

6) An electrically actuated to- 
talizer - indicator - recorder which 
measures flow of surface wash wa- 
ter to the filters; 

7) Two 


recorder 


wash 


indicators to show the 
backwash set rate; one shows the 
single filter wash rate: the other 
indicates the set rate for two filters 
being washed at the same time. 
The pneumatic selector switches, 
rate setters and other panel mount- 
ed components provide the follow- 
ing overation: The plant is divided 
into two galleries designated north 
and south, with 20 filters in each 
gallerv. The filtering rate of all fil- 
ters in each gallery may be set 
automatically by a pneumatic trans- 
mitter measuring the water level in 
the influent flume, or automatically 
by the level of the north or south 
clearwell or manually by master 
manual control. The master control 
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@ MASTER CONTROL panel in the filter building permits operator to note rate of 
flow through filters and to regulate washing which must be started at the console. 


systems are equipped with a maxi- 
mum rate limiting arrangement to 
establish a filter rate which cannot 
be exceeded regardless of the mas- 
ter rate setting used. If the plant 
is on influent level control, the 
clearwell level control will super- 
sede it when the clearwell level is 
high, thus gradually closing the ef- 
fluent controllers when the clear- 
well is full. A drop in the clearwell 
level will return the effluent con- 
trollers to influent level control. 
Each individual console is equipped 
with a selector switch allowing that 
filter to be removed from master 
control and placed on local control, 
with the effluent rate established 
with a rate setter and indicator in 
the console. 

The consultant for reconstruction 
of the filters at Queen Lane was 
Morris A. Knowles, Inc.; Architect, 
Walter A. Antrim. Among the 
principal contractors, the filters 
were built by Laub Construction 
Co. with filter equipment and piping 
handled by Roberts Filter Equip- 
ment Mfg. Co. which subcontracted 
with B-I-F Industries for instru- 
mentation; the high voltage grouped 
control assembly was provided by 
Westinghouse Electric Corp 


Quality Control 


All plants are equipped with 
modern laboratories, each under the 
direction of a sanitary chemist who 
control of 
plant 


is also responsible for 
treatment processes at the 
Further responsibilities are pollu- 
tion abatement control programs on 
the watersheds, the detection and 
correction of water quality prob- 
lems in the distribution system and 
research in water treatment. The 
watershed is patrolled by automo- 
bile and the Delaware by boat for 
sampling purposes. 

A recent innovation is the instal- 
lation of a robot monitoring pro- 
gram on the Delaware, whereby 
samples are collected and analyzed 


automatically for dissolved oxygen 
and specific conductance. This is 
done at the Torresdale plant and 
two other points. The DO analyzer 
and recorder, which records tem- 
perature also, is manufactured by 
the Hays Corporation. At one of the 
stations, Municipal Pier 11 North, a 
circular chart recorder made by In- 
dustrial Instruments Co. is used for 
specific conductance. At Torresdale 
and the other point, Marcus Hook, 
a Brown Electronic Instrument Y-15 
has been adapted by the Industrial 
Instruments Co. for recording spe- 
cific conductance by strip chart. A 
Hays four-pen multiple recorder has 
been installed at Trenton to monitor 
specific conductance, pH, tempera- 
ture and turbidity. 

Monitoring the Delaware from 
boats has been carried on jointly 
by the Water Department and the 
U. S. Geological Survey since 1949, 
but dissolved oxygen has been de- 
termined by manual laboratory pro- 
cedures. A portable dissolved oxy- 
gen recorder is on order which will 
improve the efficiency of the mid- 
stream monitoring. Portable equip- 
ment is now in use on boats for 
determining and recording specific 
conductance and temperature. This 
recorder is made by Jarrell Ash Co 

It is anticipated that the auto- 
matic monitors will be tied in with 
the microwave transmission system 
of the load center so that key per- 
sonnel can be kept continually in- 
formed of river conditions. Radioac- 
tivity monitoring on the two rivers 
has been handled 1957 by 
making gross counts on periodically 
collected samples. The City expects 
soon to install continuous automa- 
tic radioactivity monitors to supple- 
ment this program. Consideration is 
also being given to monitoring sun- 
light distribution by photo cells as a 
means ol anticipati ig algae growth 

The raw Schuylkill River water 
in 1959 varied in turbidity from 23 
to 129 with an average of 50. Other 
average values in 1959 were color, 
22: total solids, 255 mg/L; total 
hardness 144 mg/L; iron 1.4 mg/L; 
manganese 0.41 mg/L; and pH 7.4 
Coliform MPN values ranged from 
22,000 to 210,000 per 100 ml., with 
a mean of 79,000. No attempt is 
made to soften the water, but by 
treatment at Queen Lane in 1959, 
turbidity, iron, manganese and coli- 
form MPN were reduced to negli- 
gible figures 

The Delaware raw water quality 
from the standpoint of 
chemical constituents but had a 
higher mean coliform MPN in 1959, 
87,000 per 100 ml. The hardness is 
much lower, averaging 64 mg/L 


since 


is better 
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ELECTRONIC CONTROL OF TRAFFIC SIGNALS 


LECTRONIC control of New 

York’s traffic signals by means 
of a radio communications system is 
now undergoing an intensive one- 
year test. The system, which is de- 
signed to reduce traffic delays by 
providing centralized signal control 
and synchronization and greater 
operational flexibility started oper- 
ations on a heavily-travelled four- 
mile stretch of Conduit Boulevard 
in Queens. This service road of the 
Belt Parkway handles 60,000 vehi- 
cles daily. Later installations are 
being made at various locations 
throughout the city to determine 
feasibility of the control system un- 
der different conditions. 

Changes in signal timing at the 
vast majority of the city’s 8,000 
signalized intersections are present- 
ly made by individual adjustments 
at each control box thereby making 
programmed or instantaneous 
emergency changes impractical. Sig- 
nal interconnection, to permit tim- 
ing schedule maintenance and 
synchronization of staggered light 
systems, has up to now been made 
by laying cable between each signal. 
This is an expensive method and 
causes disruption of traffic as a 
result of excavating the cable 
trench. The cost of installing the 
cable system is approximately $50,- 
000 per mile. The radio system will 
reduce this figure to about $15,000 
per mile and make it unnecessary 
to dig up the streets. 

Under the new system, the central 
controller can put 18 different types 
of programs or schedules into ef- 
fect, each within an interval of not 
more than 12 seconds, by means of 
a punch-card reading device This 
is the first such punch card control 
system ever installed. The cards, 
representing a “program” for a par- 
ticular street system, are fed into 
equipment which translates the pat- 
tern of perforations into coded elec- 
tronic impulses. Routed by telephone 
cable to an unattended FM radio 
transmitter on the roof of the 
Queens General Hospital, the im- 
pulses are broadcast as ultra high 
frequency signals. At a street inter- 
section the receiver - decoder, 
mounted on the signal pole, controls 
the traffic light according to the 
instructions received. It responds 
only to broadcast signals coded for 
the particular location. Each card 
in a “program” controls one or more 
traffic signals. Punching on the cards 
represents both the location of the 
signal and the predetermined in- 
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structions for the functioning of the 
light. 

The entire Traffic Control System 
has been designed on a fail-safe 
basis. A cessation of synchronizing 
pulses will not stop remote dial 
operation; dials will continue to 
operate in a free-running status. A 
fault resulting in loss of program 
change tone pulse will result in no 
program change; in this case, the 
functions previously selected in the 
controller remain in operation be- 
cause the magnetic-latching relays 
will hold their last order positions 
until the correct combination of tone 
codes are received. 

A system of lights may have 
several “programs” keyed to changes 
in traffic flow characteristics at dif- 
ferent hours of the day. Thus, heavy 
inbound traffic may be favored in 
the morning and heavy outbound 
in the evening. Changes in the 
character of vehicular flow, such as 
that occurring in midtown Manhat- 


tan where the heaviest direction of 
traffic is north-south during the day 
and after 7 PM, east-west, can also 
be accommodated by the system 

The citywide plan envisions a 
transmitter station in each borough 
which will receive messages from 
the master controller to be located 
at traffic department headquarters 
in Manhattan. FM station KEH-307 
has been assigned by the FCC to 
the department for broadcasting the 
coded signal control instructions. 
Electronic equipment installed at 
the headquarters can control 1,000 
separate locations. It also has means 
for manually interrupting or reset- 
ting a “program.” Simultaneously 
with control instructions the system 
broadcasts keep traffic signals op- 
erating in proper sequence. 

The radio control system was built 
by Motorola Communications and 
Electronics, Inc., Chicago, Ill. ac- 
cording to traffic department specifi- 
cations at a cost of $125,699. 
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@ DIAGRAM shows how the traffic control program is applied to a particular street. 
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USE OF SOIL CEMENT 
CUTS STREET COSTS 


FRANK FORCE, 


Manager-Engineer, 
Borough of Hellertown, Pa. 


HE USE of soil-cement cut street 

construction costs by 22 cents a 
square yard in Hellertown, Penna. 
The cost of the soil-cement was 
$1.68/sq. yd. compared to $1.90/sq. 
yd. for the 6-in. base slag-type con- 
struction. 

Collins and Maxwell of Easton, 
Penna., was awarded the contract 
for the 10,000-sq. yd., 6-in. soil- 
cement street project. The section 
constructed was on Front St., from 
Water St. to Walnut St., a distance 
of 2500 lin. ft. The street is 40 ft. 
wide from face to face of curbs. 

The curb, which is paid for by the 
property owners, is 6-in. wide at 
the top, 8-in. wide at the bottom 
and 18-in. deep, with a 6-in. face. 
The price of the curb was $2.00 plf. 
The gutter, 30-in. wide and 6-in. 
deep, cost 75 cents psf. The concrete 
curb and gutter were installed by 
Francis Lancner, Bethlehem, suc- 
cessful bidder for this type of work 
for the last eleven years. 

The specifications for the concrete 
for the curb and gutter were: 1:2:3 
mix, 6 gal. of water per sack of 
cement maximum including mois- 
ture in aggregate and slump not 
greater than 4-in. using the stand- 
ard cone. The concrete was finished 
with a wood float to an even con- 
tour with no plastering permitted. 
One-half-inch expansion joints were 
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@ MOBILE laboratory operated by the contractor provided controls for the work. 


required at all places where the 
curbs abut walks or other rigid 
structures and at places designated 
by the engineer. 

The specifications for the street 
base and wearing surface provided 
that the base be 6-in. soil-cement. 
The wearing surface consisted of a 
penetration of 0.25 gal./sq. yd. with 
cover of 25 lbs./sq. yd. of 1B stone 
and 0.35 gal./sq. yd. of seal, 
with 20 lbs./sq. yd. of 1B stone. 
A 2-year warranty on the construc- 
tion was furnished by the con- 
tractor. The $1.68/sq. yd. included 
bringing the street to grade and 
constructing the soil-cement base 
and the wearing surface. 

Two catch-basins connected by an 
18-in. reinforced concrete pipe storm 
sewer were constructed to handle 
part of the storm water. The 18-in. 
storm sewer was extended 160 ft. 


@ SOIL-CEMENT construction followed the usual pattern of shaping, spreading the 
cement, scarifying and mixing with a Pulvi-Mixer, followed final compaction. 
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across private property to a drain- 
age ditch. Most of the storm water 
is carried on the street surface. The 
concrete pipe was purchased from 
the Lock Joint Pipe Co. 

The Hellertown Borough Water 
and Sewer Authority located all 
manholes and water valves and 
brought them to the proper grade. 
United Gas Improvement Co. re- 
placed and relocated all gas valves. 
Pennsylvania Power and Light and 
the Bell Telephone Co. relocated all 
poles that were in the construction 
area. 


Base Construction 


Collins and Maxwell used a 2%4- 
yd. Michigan loader with teeth on 
the bucket to do the initial ripping 
and scarifying; also, a Caterpillar 
grader with ripping teeth was used 
for rough grading. All large stones 
were removed from the roadway 
and placed at the curbs. An Inter- 
national industrial tractor equipped 
with a loading bucket was used to 
load the stone to be hauled away 

Approximately 1000 cu. yds. of dirt 
were needed to bring the street to 
final grade, fill being needed in some 
places to a depth of 2 ft. Six 4-yd. 
dump trucks were used in the 1%- 
mile haul to bring in the fill, the 
Michigan loader being used to load 
the trucks. A Caterpillar D-7 trac- 
tor-dozer and the Caterpillar grader 
were used to level off and to grade. 
A Huber-Warco 10-ton 3-wheel 
roller was used for compacting the 
soil. The soil used as fill was of 
granular texture and blended well 
with the existing soil to provide a 
balanced mixture for soil-cement. 
By laboratory tests it was found 
that the average cement require- 


PUBLIC WORKS for February, 1961 





@ THIS IS what Front St. looked like before work began. 
Contract involved constructing 10,000 sq. yds. of surface. 


ment for the mixture was 19 per- 
cent by volume or 44 Ibs. psy. The 
contractor furnished a complete 
laboratory in the field to perform 
the tests needed in the soil-cement 
construction. 

After the street was bladed to 
crown and grade, the dry cement 
was spread by a rubber-tired Her- 
cules bulk spreader. A White truck, 
equipped with a 100-barrel auger- 
type cement tank and an Interna- 
tional-Harvester dump truck, were 
used to fill the spreader with ce- 
ment. The body of the dump truck 
was covered to prevent the cement 
from blowing and to keep out for- 
eign materials. Hand spreading of 
the cement was required at inter- 
sections and hard-to-get-at places. 

The bulk cement was delivered 
to the job by 100-barrel air slide 
trucks. Approximately 1325 barrels 
of Type I cement, bought from the 


Alpha Cement Co., were used on 
the job. 

The Caterpillar grader was used 
to scarify the ground to a 6-in. depth 
to mix the cement and to break the 
ground for the Pulvi-mixer. Again 
a crew of men followed the grader 
to dispose of all stones 3 in. in di- 
ameter or greater. 

Next came the pulverizing by the 
American - Marietta Pulvi - mixer. 
Several passes were made to get 
the full 6-in. depth thoroughly 
mixed. The blade of the grader was 
used to mix along the edge of the 
gutter. Next step in the operation 
was the addition of water to bring 
the mixture to optimum moisture. 
The correct water content of the 
mixture was carefully watched. Two 
1000-gal. water trucks were used to 
apply the water. 

The final mixing of the soil, ce- 
ment and water by the Pulvi-mixer 


@ CURB IS under construction and excavation is being made for the gutter. The 
curb is 6-inch, 18 inches deep; the gutter is 30 inches wide and 6 inches thick. 
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@ AFTER the work was completed, the Borough had a street 
40 ft. wide, with bituminous surface on soil-concrete base. 


was followed by compaction with a 
sheepsfoot roller pulled by a D-6 
Caterpillar tractor. An American- 
Marietta 20-ton rubber-tired roller 
was also used along with the sheeps- 
foot. The grader was used to make 
the final crown and grade and final 
compaction was accomplished by the 
10-ton roller. 


Wearing Surface 

The wearing surface was then 
applied. Over a penetration of 0.25 
gal./sq. yd. of C-1 asphalt, applied 
by distributor, a covering of 25 
Ibs./sq. yd. of Pennsylvania 1B stone 
was placed by a truck spreader. A 
seal of 0.35 gal./sq. yd. of C-1 as- 
phalt was applied by distributor 
with a covering of 20 lbs./sq. yd. of 
1B stone as a final topping. The 
asphalt was purchased from Frank 
Hausman, Allentown, and the 1B 
stone from the Bethlehem Steel Co. 
A broom pulled by a truck was used 
to level the stone and the rubber- 
tired and steel wheel rollers were 
used to compact the stone. Final 
cleanup of the project was done by 
the contractor. 

The property owners in Heller- 
town are billed for the curb and 
gutter installed after the job is com- 
pleted. The property owners also 
pay for a warrant of survey which 
covers the line and grade of the 
curb. The charge for this is $15 for 
the first 50 ft. and 20¢ for each addi- 
tional foot. If payments are not 
made in the six-month period al- 
lowed, a lien is filed against their 
property. 

The Manager-Engineer performed 
the survey, design, field layout and 
inspection during the construction. 
Ted Boam was the contractor’s su- 
perintendent on the job and Robert 
Kling represented the Portland Ce- 
ment Association. 
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Turnpike Sewage Treatment 


DATA 


Will Aid Designers 


R. H. FINN 


Superintendent of Buildings, 
Ohio Turnpike Commission, 
Berea, Ohio 


T HE OHIO Turnpike, running east 
and west and connecting the toll 
highways of Indiana and Pennsyl- 
vania, provides an excellent four- 
lane divided highway for rapid 
travel across the heavily populated 
portion of Ohio. Rest stops as well 
as facilities for providing full-course 
meals to patrons were constructed 
along the Turnpike, resulting in 
sixteen service plazas providing 
restaurant service, service station 
facilities and restrooms. These serv- 
ice plazas are built in pairs across 
the road from each other at ap- 
proximately thirty-mile intervals. 

The sewage flow from these facili- 
ties is high in grease content from 
the cooking operations. The loads 
discharged are varied according to 
the season, the day of the week and 
hour of the day, and with the travel 
fluctuation. 

Service plazas for the most part 
were not constructed on year- 
around flowing streams; therefore 
the sewage treatment facilities had 
to be very efficient. It was decided 
to provide a two-stage trickling fil- 
ter operation, the filters operating 
in series with two Dorr-Oliver 
Clarigesters operating in parallel. 

Eight plants were constructed to 
serve the 16 plazas. Raw sewage is 
pumped to the Clarigesters, from 
which it flows to the primary trick- 
ling filter and then returns to the 
primary recirculation wet well in 
the control building. A continuous- 
ly-operating 100 gpm pump (equal 
in capacity to the design raw sew- 
age flow) operates from this wet 
well, discharging to the Clarigesters. 
The portion of the return flow from 
the primary filter, which cannot be 
handled by the 100 gpm pump dis- 
charges into the secondary recircu- 
lation wet well, adjacent to the 
primary recirculation wet well. 
Pumps operating from this wet well 
discharge to the secondary filter. A 
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portion of the effluent from the sec- 
ondary filter returns to the sec- 
ondary recirculation wet well, with 
an amount equal to the raw sewage 
flow overflowing to the final sedi- 
mentation tank. 

Under average flow conditions, 
recirculation equal to the raw sew- 
age flow discharges to the filters 
and to the Clarigesters. During low 
flow conditions, the primary re- 
circulation is used to prevent septic 
conditions in the Clarigesters. This 
is particularly useful because of the 
unique design feature allowing as 
an alternative arrangement, the di- 
recting of raw sewage inflow to the 
sludge compartment of the Clari- 
gesters, so that it flows upward into 
the settling chambers. This provides 
pre-digestion of the grease and 
eliminates much of the grease float- 
ing to the surface. This idea has 


worked out well in practice, and to 
date most of the plants are discharg- 
ing the waste into the digestion 
portion of the tank. The plants 
which are discharging into the set- 
tling portion of the tank have more 
grease to remove requiring more 
operation attention. The grease 
which does float on the Clarigesters 
is raked by means of the skimmer 
arm into baskets and is then 
pumped into the digester portion. 

The design loadings on the 48-ft. 
trickling filters are 1% Ibs. BOD 
per cubic yard on the primary and 
0.39 Ibs. BOD per cubic yard on the 
secondary 

Supervision 

Overall supervision of these 

plants is retained by the Ohio Turn- 


pike Commission, but only the three 
plants on the eastern end of the 
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@ PLANT layout and flow sheet of sewage treatment plants for the Ohio Turnpike. 
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@ WATER CONSUMPTION, traffic volume and operating re- 


sults averaged for the year 1959 for the eight sewage treat- 
ment plants at service plazas on the Ohio Turnpike. It is 
interesting to compare results at plants 1, 2 and 3, operated 


Turnpike are operated by Commis- 
sion personnel. The remainder are 
the responsibility of the conces- 
sionaires. Each individual plant is 
provided technical supervision and 
sample analysis by a nearby certi- 
fied sewage plant operator. 

The results of these analyses are 
submitted as required to the Ohio 
State Department of Health once 
each month. Specifically the tests 
are for suspended solids, and BOD 
on the raw sewage and final effluent, 
done by the technical supervisors, 
and settleable solids on the raw and 
final and relative stability and chlo- 
rine residual tests on the final, run 
by the plant operators. The results 
of these analyses indicate that the 
plants are achieving a high percent 
of removal of both BOD and sus- 
pended solids, therefore fulfilling 
the obligation of discharging a 
stable effluent into the final receiv- 
ing stream or ditch as the case may 
be. 


Operating Attention 


The plant operators spend about 
two to four hours a day at these 
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plants on normal operation duties. 
In cases of routine maintenance such 
as painting, pump overhaul and 
other such items, more time is re- 
quired, and technicians help with 
these tasks. We have found that a 
continuous painting program is re- 
quired as most of the units are ex- 
posed to the weather and destruc- 
tive fumes from the sewage. The 
Clarigesters, filters and final settling 
tanks are covered to lessen odors, 
and for safety reasons. This compli- 
cates the maintenance problem as 
condensation gathers rapidly in an 
enclosed unit and is destructive to 
the metal surfaces. The covers on 
the Clarigesters are plywood with 
openings provided for observing the 
tank surface, skimmer, etc. The pri- 
mary and secondary filters are 
equipped with concrete dome-type 
covers with provisions for air to 
circulate through the sides and out 
the top. 

The final tank sludge drawoff 
valve is left lowered just enough 
to allow a small volume of over- 
flow to run back to the raw wet 
well. The final clarifier sludge which 


4 


by Concessionaire A, and plants 4 and 5, operated by Conces- 
sionaire B, with results at plants 6, 7 and 8, which were 
operated by Turnpike maintenance personnel. 
location of each facility is indicated at bottom of chart. 


Approximate 


is drawn once a day flows by gravity 
to the raw well to be pumped to 
the Clarigesters 

These plants are provided with 
facilities for pre and post-chlorina- 
tion; however, the post-chlorination 
only has been used to this date. 

While we normally require analy- 
ses on only the raw and final ef- 
fluents at the plants, it is very help- 
ful to have analyses of samples 
collected between the various units 
to indicate the efficiencies obtained 
from these units. We ran two spe- 
cial tests recently, one during the 
winter when traffic and resultant 
loading on the plant was low and 
one during Memorial Day weekend 
when traffic was rather high with a 
resulting higher loading on the 
sewage treatment plant. The result 
of the winter special test showed a 
high reduction of BOD and sus- 
pended solids from the raw to the 
settled effluent. This is accounted for 
mainly by the fact that a high per- 
centage of the Clarigester influent 
was filter effluent. 

The raw to primary filter effluent 
suspended solids reduction was 93 
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Table 1— Monthly Summation of Traffic Flow, Water Consumption 
and Sewage Treatment Plant Results for Service Plazas, 1959 


Jan. 
Total Passenger Traffic, 461 
1,000 vehicles 
Water Consumption, 
Avg. 1,000 gpd 
Raw Sewage BOD, 
Avg. mg/L 
Final Effluent BOD, 
Avg. mg/L 
Raw Sewage Suspended Solids, 
Avg. mg/L 
Effluent Suspended Solids, 
Avg. mg/L 


25.9 
174 
7 
211 
10 


Feb. 
457 


28.5 
196 


June 
1,018 


Mar. 
623 


May 
817 


Apr. 
661 1, 


30.4 33.7 38.1 51.1 


301 
7 


245 235 


4 5 4 


July 


66.9 


Sept. 
954 


Aug. 


254 1,333 


75.3 57.4 


267 203 258 


7 5 4 





percent (182 to 13 mg/L) while the 
raw to secondary filter effluent was 
only 1% percent higher (to 10 
mg/L). During this low-flow period 
the plant loading was approximately 
one-fourth of design capacity (37,- 
000 gpd); therefore most of the 
treatment had taken place in the 
settled and primary filter units. The 
BOD values increased between the 
primary filter and the secondary 
filter (9 to 16 mg/L); however, we 
felt this possibly was caused by 
sloughing, continuously occurring in 
the secondary filter. The overall re- 
ductions were very high (140 to 1 
mg/L). 

In the Memorial Day weekend 
tests, a similarly high reduction in 
BOD and suspended solids was 
demonstrated in the Clarigester 
(228 to 10 mg/L and 184 to 46 mg/L, 
respectively), but the suspended 
solids increased through the sec- 
ondary filter (28 to 44 mg/L). How- 
ever overall reduction was high (to 
5 mg/L suspended solids and to 2 
for BOD). The flow was estimated 


to be 40 percent of the design figure 
or 52,000 gpd. 

Upon occasions when the operat- 
ing cycle of the raw pumps has been 
upset by lightning storms or power 
outages, raw sewage has accumu- 
lated in the raw wet well. When the 
raw pump is put back in operation 
by reset mechanism, the plant is 
then subjected to an overload. We 
have noted at these times that the 
effluent from the plants is still very 
clear despite the fact that some of 
the intermediate units appear to be 
affected. It is at these times that 
the secondary filter demonstrates its 
value by taking care of these over- 
loads. 

There are no flow meters at the 
sewage treatment plants, but we 
have taken water usage tests at one 
water treatment plant to determine 
pump operating time. As a result of 
the tests, we have determined the 
volumetric loading on the treatment 
plant in terms of water consump- 
tion rates. As would be expected, 
the high flows are generally ex- 


perienced from Friday to Monday. 
It was also discovered that the peak 
daily flows occur between 2:00 and 
4:00 pm, while the lowest flows are 
between 2:00 and 7:00 am. These 
restaurants, of course, are 24-hour 
operated units. 

The cost of supervision and labor 
(1957 estimate) is about $4,500 per 
year per plant. For materials and 
service such as chlorine, power, 
grease, paint and laboratory sup- 
plies, the cost is about $2,300 per 
year per plant. 

It appears that this type of plant 
is well suited to treat restaurant 
wastes where grease and wide fluc- 
tuations in flow are experienced. 
The two-stage filters seem to oper- 
ate very well under all load con- 
ditions and particularly well when 
shock or overload conditions are 
experienced. The overall efficiencies 
compare with activated sludge plants 
but do not have the foaming prob- 
lem, particularly experienced with 
high detergent-content water dis- 
charged from restaurants. 








fo] 
o 


-1000 gpd 
N 
°o 


o 
°o 


WATER CONSUMPTION 





- 


ee OS oe es 





= ea em 





| 
T 
4 


2 1 1 ] 





w iT F $s S M 
10 1) #12 «#«13«214~«215 
ws wVPTan f& Bs 


F Ss a Se. fe F 6S 
19 20 21 22 23 24 25 26 27 
27 28 Mor.) 2 os 5 6 7 


Ss 
28 
8 





@ WATER consumption at a typical service plaza during two periods in 1959 shows the wide variations encountered. 
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“ACCEPTED PRACTICE 





IN MUNICIPAL — 
STORM DRAINAGE DESIGN 





Cc. S. SEABROOK 
City Engineer, 


Puyallup, Washington 


OT LONG AGO an engineer 

with whom the writer was dis- 
cussing a certain problem almost 
precipitated a landslide by com- 
menting, “But this is accepted prac- 
tice.” The remark was a perfectly 
innocent one as far as this gentle- 
man was concerned, for he was 
only a casual acquaintance and had 
no way of knowing how touchy the 
writer is on the implications that 
all too often accompany the use of 
this expression. When intelligently 
applied, of course, “accepted prac- 
tice” is one of the cornerstones of 
our existence and no one could be 
more categorically opposed to 
changing, just for the sake of chang- 
ing, than the writer. Failure to 
change, when a change is indicated, 
however, is equally unforgivable; 
and in all the engineering fields of 
application I can think of no more 
dangerous spot to rely blindly on 
“accepted practice” than in munici- 
pal storm drainage design. 

To express it in another way, 
there is probably no other engineer- 
ing design procedure that is farthe: 
removed from an exact science and 
more dependent upon common sense 
than the design of storm 
Primarily this is due to the infinite 
combinations of variable factors in- 
volved which virtually defy the use 
of conventional rules. 
utility fields one can nor- 
within reasonable 


sewers. 


formulas or 
In othe: 
mally calculate 
limits the quantities to be designed 
for. In drainage work, however, with 
the varying types of soil, variable 
slopes, varying types of man-made 
surfaces, and most of all with rain- 
fall intensities, durations and ante- 
cedent patterns quite unpredictable, 
the problem of arriving at a rea- 
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sonable “Q” is extremely compli- 
cated—not from the mathematical 
standpoint, but simply in the matter 
of determining which of the many 
factors involved are going to have 
significance, and to what extent. 

If we are inclined to think of it as 
a gamble today, however, consider 
what it must have been like in the 
days just prior to the turn of the 
century before the advent of the 
“Rational Method of Design.” In that 
era the so-called “Formula Meth- 
ods” were in use. It was left for 
the Rational Method to recognize 
for the first time the existence of a 
definite relationship between the 
physical characteristics of any piece 
of ground and the type of storm 
that would result in the greatest 
peak runoff for that area. More 
specifically, this principle states that 
the rain which will produce the 
greatest peak runoff for any partic- 
ular area will be the rain of the 
highest intensity that can be expect- 
ed in any particular geographical 
area with a duration equal to the 
time of concentration for that area, 
or the time required for the most 
remote drop of rain water in the 
area to find its way overland to 
the point where it enters the sewer. 
Thus the character of the critical 
rain would be a function of the 
time of concentration, which in turn 
would be a function of the size, 
shape, slope, and other physical 
characteristics of the area to be 
drained. 

In addition to the recognition of 
this principle, however, it is neces- 
sary to know for each particular 
geographical area the maximum in- 
tensities that can be anticipated for 
various relatively short duration 
storms, and as of today we have 
some 75 years of U. S. Weather 
Bureau records which provide this 
information and make it possible for 
the engineer to prepare his local 
“Intensity-Duration” curves. 


Because of what hinges on these 
records, the writer has been con- 
stantly intrigued for close to 40 
years by the unimportant but very 
interesting question of why such 
records ever were started. Did the 
Weather Bureau first collect the 
data and an engineer later figure 
how it could be used, or was it the 
other way around? 


First Collection of Data 


The matter remained an enigma 
until about two years ago, at which 
time the writer was corresponding 
with Mr. J. van de Erve, Western 
Area Engineer for the U. S. Weather 
Bureau at Sacramento. In a moment 
of curiosity I asked Mr. van de 
Erve whether he was acquainted 
with the origin of the short-duration 
high-intensity weather records. He 
replied in the negative but referred 
the matter to the Washington Of- 
fice of the Bureau where Max Koh- 
ler, Chief Research Hydrologist, un- 
earthed the information in some of 
the old issues of the “Monthly 
Weather Review.” Referring partic- 
ularly to Volume 17, page 62, of the 
“Monthly Weather Review” of 
March, 1889, Mr. Kohler commented 
as follows: “From this reference we 
may gather that there was at that 
time an need for 
intensity observations in application 
to certain engineering problems, and 
that this was the primary considera- 
tion in the genesis of the short- 
duration excessive-precipitatior 
records.” 

To the writer at least, this was 
almost like finding the proverbial 
lost gold mine and it takes very lit- 
tle imagination to fill in the rest of 
the story. Sometime, probably in 
the 80s, a creative thinker recog- 
nized the principle which all the 
old “formulas” ignored and which 
was later incorporated into the “Ra- 
tional Method of Design.” The new 
method could not function, how- 


awarness of the 
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@ FIRST STEP in measuring storm flow, after the selection of a typical block 
(see text), was to check the rate of flow from the fire nozzle into street gutters. 


@ WATER is flowing down the street 
the recorder is installed. In this way, 
ever, without at least some data 
on the character of the short-dura- 
tion high-intensity storms that could 
be anticipated in various parts of 
the country. The Weather Bureau 
was doubtlessly approached on the 
subject, took steps to procure the 
records, and in probably ten years 
had enough data to set the wheels 
in motion, Thus the Rational Meth- 
od came into being sometime about 
the turn of the century and pro- 
vided us with a logical basis for 
municipal storm drainage work 
something that is the very antithe- 
sis of the rules and formulae and 
accepted philosophy pre- 
viously referred to. 

Through the years many adapta- 
tions and modifications of the origi- 
nal procedure have been made, some 
of them extremely complicated in 
nature, others relatively simple. It 
was one of the latter that provided 
the basis for this discussion and was 
carried out by the writer in Puyal- 


practice 
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gutter from fire nozzles to the inlet where 
recorders were calibrated for storm flows. 


lup, Washington, a small city of 
some 12,000 population just five 
miles from Tacoma. Soon after com- 
ing to the city a few years ago the 
need for two large storm trunks to 
serve the entire city became appar- 
ent. Consequently rainfall and run- 
off phenomena in the area became a 


@ RECORDER was installed in a con- 
crete basin back of the curb, with open- 
ing to permit recording of actual flows. 


subject for observation and specu- 
lation. As a result of such observa- 
tions several interesting facts were 
noted. 


Choosing a Runoff Factor 

To begin with, in Tacoma, all 
storm sewer designs for residential 
areas in recent years were based 
on a formula using the total area 
under consideration times a runoff 
factor of 45 percent, which is the 
equivalent of saying that 45 percent 
of all the water falling on the area 
would find its way to the sewer in 
a reasonably short time. 

Despite the short distance be- 
tween the two cities, the topograph- 
ical features of Tacoma and Puyal- 
lup differ radically. Tacoma is hilly, 
the soil is of glacial origin and much 
of it is quite impervious. Puyallup, 
on the other hand, is flat with a 
soil that is extremely pervious. 

Our preliminary observations in 
Puyallup during the first winter 
made it that whatever per- 
centage of the total rainfall migat 
reach the sewer, none of the 
which fell inside the street property 
lines ever reached it. The normal 
ground was too flat and too porous 
So certain did this seem that we 
back a few years for a 


clear 


rain 


reached 


concept that we had developed dur- 
ing the war and later used in cases 


where there was a predominance 
of paved areas, namely, ignoring the 
unpaved areas completely and bas- 
ing the design solely on the paved 
or impervious areas times a runoff 
factor of 90 percent. We hastily ran 
through the design of the proposed 
lines on this basis and as a result of 
the street pattern in Puyallup, it 
turned out that if we could provide 
the necessary justification for using 
such a procedure, the cost of the 
proposed storm trunks would very 
likely be reduced by as much as 20 
percent; and this, on a million dol- 
lar job, is important, especially in 
a small city. The whole thing 
hinged on just one point—were we 
or were we not justified in using 
the street area only and a runoff 
factor of 90 percent. To settle the 
point it was evident that we were 
in need of a research project. 

In setting up our study we first 
had to locate a typical city block 
-one that was completely built up 
with homes; one that was typical as 
far as topography and soil were con- 
cerned; one in which the streets 
were completely paved; and one in 
which the street grades were such 
that all of the rain falling within the 
block would be concentrated at one 
point, and no water at all could en- 
ter the block from the outside. 
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@ RAINFALL-RUNOFF observations on a typical block indicated the preferred formula to use for storm drainage design. 


Such a block was located even- 
ially and the next step was to se- 
cure the necessary recording equip- 
nt. The U. S. Weather Bureau 
yntacted and through the co- 

on of Mr. van de Erve, a re- 
sording rain gauge was provided 
and assistance given us for setting 
the instrument up in a back yard 
in the middle of the block and in 
operating and maintaining it for the 
next two years. At the low corne1 
from 


iocK where the wate! 


rs was concentrated, two 


Type F recorders, loaned 
Tacoma, were 


back 


entrances 


‘ } 


Dasins 


by the City of 
; 
] 


in concrete 

with water 
of the curb so that at all 
recorded the 
gutter 


instruments 


water level in the 


How Flow Was Measured 
} recorded depth had to 
be expressed in terms of rate of 
own Fire Department was 


Since the 
flow, our 
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next pressed into service and with 
the recorders operating, a fire hose 
was discharged into the upstream 
gutter at several accurately meas- 
ured rates of flow in gallons per 
minute. The point where the needle 
rested on the charts during these 
flows was carefully noted and from 
this information a graduated scale 
was prepared on transparent mate- 
rial so that thereafter the data re- 
corded on the charts could be quick- 
ly translated into gallons per min- 
ute. During the next two years, a 
complete record was made of the 
amount of rainfall and the amount 
of runoff in this particular block 

For cataloguing and analyzing th: 
information collected we finally 
settled on a simple form. One of 
these was filled out for each storm 
of any consequence. The three most 
significant entires appear at the bot- 
tom under “Comparative Data.” The 
first of these is the “Q” 
rate of flow that would have re- 


or design 


; 


: d if the whole area x 45 percen 
x the observed intensity had been 
second is the “Q” that 
it street area 


used. The 
would have resulted 
only x 90 percent x the observed 
intensity had been used. The third 
is the actual observed “Q” for that 
Thus the whole 


procedure merely resolved itself into 


particular storm 


finding out which of the two design 
possibilities more nearly approa ‘hed 
the true facts 

One other preliminary determina- 


tion was necessary to validate, as 
were, the observations we hoped to 
make 
lishing. t } 
lishing, to the 


This was the matter of estab- 
extent possible, the 
type of storm (intensity and dura- 
tion) that would be the most severe 
area, As previ- 
explained this would be a 
yf the greatest intensity that 


for this particular 
ously 
storm ¢ 
could be anticipated for a duration 
equal to the time of concentration 
for the area. This required to begin 
page 128) 
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Collection 


HELPS KEEP NEW YORK CLEAN 


PAUL R. SCREVANE 
Commissioner, 
Department of Sanitation, 
New York City 


HE Department of Sanitation of 
the City of New York began its 
Clean City program in 1955. One 
of the activities undertaken by my 
Department as part of the Clean 


City program was to institute a 
special collection service for bulky 
discarded objects such as_ bed 
springs, refrigerators, stoves, etc., 
which cannot fit into our fully en- 
closed refuse collection vehicles. 
This class of refuse ordinarily poses 
a difficult problem for the average 
householder who may be at a loss 
as to whom to turn for assistance 
in the disposal of such material. It 
had been our experience that this 
class of refuse found its way into 
vacant lots, areaways and other 
vacant spaces where they were 
dumped and forgotten. It was evi- 
dent, as our Clean City program 
got underway, that a special service 
was needed to dispose of this refuse 
in order to prevent unsightly and 
littered lots. Accordingly, in 1955, 
a special service was established 
with the intention of limiting it to 
one week in the Spring, which was 
designated as Junk Collection Week. 
(Previously, in 1954, only one day 
had been set aside for the collection 
of this junk and our crews had 
picked up nearly 400 tons in the 
one day.) The one week’s output 
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was beyond our expectations and 
resulted in a huge outpouring of 
5,400 tons which required the use 
of 160 trucks and 400 men. As a 
result of this very favorable re- 
sponse from the public, and because 
of many requests for similar service, 
it was decided to establish a special 
collection service on a regular basis 
and have it available all year. 

We started the program with a 
makeshift fleet made by cutting 
down obsolete enclosed refuse col- 
lection trucks which were on hand 
at that time. The old refuse trucks 
were converted into open dump 
trucks by removing the roof and the 
upper portion of the sides of the 
truck. As these trucks began to be 
used, we realized the need for even- 
tually purchasing new equipment 
specifically designed for bulk collec- 
tion and other uses. When funds 
became available, 20 new vehicles 
were purchased by open competi- 
tive bidding. Each of these trucks 
in use now has an International 
Harvester chassis, and a Daybrook 
body and tailgate. 

The specifications for 25 addi- 
tional units to be delivered in 1961 
provide for a heavy duty truck with 
not less than a 32,000-pound gross 
vehicle weight chassis and a dump 
body with hoist and hydraulic tail- 
gate. The chassis is designed so that 
a snow plow can be mounted in 
front and the vehicle used for plow- 
ing in snow emergencies. Single 
tires are on the front wheels while 
dual tires are on the rear wheels. 


All tires are 1200 x 20, 14-ply with 
puncture seal tubes. The electrical 
system includes an alternator, in 
lieu of a generator, which is capable 
of keeping the batteries properly 
charged under our slow-speed and 
many-stop operating conditions. The 
dump body has a nominal 12-cubic 
yard capacity with a minimum front 
width of 81 inches which tapers at 
least 3 inches from front to rear. 
The sides are approximately 46 
inches high to obtain the required 
volume. The body is made of No. 12 
gauge Corten steel or equal, except 
the floor which is of No. 8 gauge. 

The hydraulic powered tailgate, 
operating from a separate PTO con- 
nection, has at least 2000 Ibs. direct 
lift capacity with controls on each 
side of the rear of the body. The 
tailgate provides a loading platform 
approximately 91 inches by 41 
inches. A rubber seal is provided at 
the rear of the body to seal the tail- 
gate to prevent spillage when carry- 
ing rock salt or other loose ma- 
terials. The tailgate can function 
as a: 

1. Direct lift power gate for 
handling and loading heavy bulky 
objects. 

2. Standard dump body tailgate 
in the locked body position since 
it is provided with a top hung in- 
ner section approximately 35 inches 
high for dumping salt or other ma- 
terials into restricted areas by rais- 
ing the dump body only. 

3. Locked tailgate, extended from 
the body floor line for dump body 
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floor extension, for use in dumping 
material in piles on the ground 
while the vehicle moves forward 


away from the piles. 


Organization 

For operational and administra- 
tive purposes, we divide the City of 
New York into eight borough com- 
mands which are further subdivided 
into 57 Sanitation Districts. (The 
average Sanitation District has a 
resident population of approximate- 
ly 140,000.) Service units were es- 
tablished in each of the eight 
borough commands and these ar- 
range for the pick-up of the bulky 
refuse on fixed schedules. From its 
inception in 1955, until the end of 
that year this program resulted in 
16,854 loads which totaled 34,213 
tons of old furniture, refrigerators, 
etc. Table 1 summarizes the statis- 
tics on this service since its incep- 
tion. The steady increase in the 
quantities collected attest to its ef- 
fectiveness and popularity. 

It may be of interest to describe 
in some detail the procedures that 
are followed in handling bulky re- 
fuse. The first step is to publicize 
the availability of this free service 
so that the public is aware of the 
fact that only one telephone call is 
required to request the special col- 
lection service. The publicity meas- 
ures include the printing on cards 
of the telephone numbers to be 
called for information on free junk 
collection. These cards, which are 
widely distributed to apartment 
house superintendents, tenants and 
to all others who may be concerned 
with this problem, are printed in 
English and also in foreign languages 
for our foreign-born residents. In 
cooperation with the Citizens’ Com- 
mittee to Keep New York Clean, a 
booklet was prepared which sum- 
marizes New York City’s Health 
Code and the phone numbers were 
also included in this booklet. Ap- 
proximately 3,000,000 pieces of lit- 


@ TAILGATE of one of the twenty 
new open trucks for bulk refuse collec- 
tion is shown here in open position. 
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erature giving the bulk collection 
procedures and phone numbers 
have been distributed in the City 
since June, 1955. 

In addition to the aforementioned 
printed items, our Public Relations 
Office gives out this information 
when written or telephone requests 
are received for it. In addition, 
periodic news releases are issued 
advising the public of this service 
and we have been able to have 
these extensively quoted through 
the radio and other media. 

The mechanics of organizing and 
servicing such calls for 8,000,000 
people is outlined below since it 





Table 1—Quantity of Bulk 
Refuse Collected 


Truck 


Year Loads Tons 


1955 
(May 23 to Dec. 31) 
1956 
1957 
1958 
1959 
1960 
(Jan. 1 to Aug. 31) 


16,854 
22,633 
25,938 
29,570 
35,316 


34,213 
47,944 
54,602 
61,379 
74,250 


29,376 56,098 





may be of interest to municipal offi- 
cials who are faced with similar 
problems, but on a smaller scale. 

By definition, a bulk item is de- 
fined as a large article such as a 
chair, table, piece of upholstered 
furniture, refrigerator, stove, etc., 
which cannot pass through the side 
door (34% in. square) of our fully 
enclosed collection trucks. Smaller 
objects such as lamps, screens, rugs, 
etc., which in the aggregate would 
occupy space equivalent to a large 
item, would be classified as one 
item. 

The person requesting the service 
telephones the unit at one of our 
Borough offices. The employee tak- 


@ THIS view shows the tailgate in 
dumping position. These new trucks 
also haul street dirt, rock salt, snow. 


ing the request advises the caller 
that he will be contacted by our 
local sanitation office and a specific 
date will then be set for the pick-up. 
There must be some reasonable 
limitation on the number of items 
to be collected at one time or it 
would become impossible to make 
definite commitments for pick-up 
dates. Therefore, for apartment 
house occupants, a maximum of six 
bulky items for pick-up is allowed 
If more than six items are to be col- 
lected, then two or more dates are 
arranged to remove all the mate- 
rial. It has been our experience that 
only a very small percentage of 
callers require more than six bulky 
items to be removed at any one 
time. For the rare case, where the 
householder has a large quantity of 
material, but is unwilling to wait 
for several pick-ups for its complete 
removal, or desires that the refuse 
be carried out, he is advised to con- 
sult the classified edition of the 
telephone directory where he may 
find a listing of private cartmen who 
can be engaged for this service. In 
one and two-family dwellings, since 
storage space is usually smaller than 
in apartment house basements, dis- 
carded home furnishings are re- 
moved in one service regardless of 
the amount. Thus, when a one-fam- 
ily house occupant purchases a new 
living room or bedroom set, we at- 
tempt to cooperate by removing the 
old furniture in one pick-up, if 
available truck space permits. Our 
experience has been that, here 
again, it is only the rare case that 
requires more than one service to 
remove all the material. Regardless 
of the type of building, the dis- 
carded material must be brought to 
the curb by the householder or the 
building superintendent. Our col- 
lections are made from curbside 
only. All of the bulk debris is de- 
livered to land fills for disposal. 
For internal control of this activ- 
ity, the Department uses mimeo- 
@ REAR view of dump truck with 
power tailgate. In addition, 148 open 
type trucks were modified for this work. 





@ HEAVY and bulky refuse is handled easily with the power tailgate truck. Here 
Commissioner Screvane, at the right, is operating the controls for the power tailgate. 
Handling of very heavy items is accelerated and burden on men is much reduced. 


graphed routing and record forms 
The clerk in the service unit at the 
borough office who answers a re- 
quest for such service, determines 
initially the eligibility of the prem- 
ises for the Department’s service 
In general, residential premises only 
are eligible. Each eligible caller is 
requested to give his name, address, 
number and 


telephone type o 


premises which information is re- 
corded. Each caller is advised that it 
is a free service. He is also told that 
the local Sanitation District will 
telephone him within 24 hours, o1 
the next regular work day, in the 
event that a Sunday or a holiday 
intervenes, to determine the amount 
and type of material and to arrange 
for a mutually convenient date on 
which the refuse can be picked up 
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The clerk then records the time and 
date. The form with the foregoing 
information is then forwarded to the 
District in sufficient time to insure 
that the caller will be 
within 24 hours by the local district 
To accommodate householders who 


contacted 


may be at business during the day- 
time, follow-up district calls may 
be placed by night shift personnel, 
but all follow-up calls to household- 
ers are required to be made before 
9:00 PM. 

At the local District headquarters, 
a clerk takes the original form and 
completes it by filling in the data 
obtained from his working with the 
request. This develops a complete 
record, including the date and time 
when the householder is contacted 
for the mutually convenient pick- 


up date and also describes the refuse 
to be collected. Collection schedules 
are then arranged at the district 
level so that requests are serviced, 
whenever possible, within one week 
of the householder’s initial tele- 
phone call. 

To control the collection operation 
at the District level, the District 
Superintendent completes an addi- 
tional form which gives the details 
for each day’s scheduled bulk col- 
lection The men on the 
truck then have a definite route to 
follow and know exactly where to 
go and how much material they are 
to remove. The type and amount of 
material scheduled to be removed 
are recorded in addition to the ac- 
tual amount and type and any nec- 
essary explanatory remarks. At the 
end of each shift, the completed 
form is returned to the District 
Superintendent for inspection and 
any appropriate action as required 
by the notations 

These procedures have developed 
from our more than five years ex- 
perience with this service. It has 
resulted in a sharp decrease in the 
amount of bulky discard which had 
previously gone into our vacant lots 
and areaways. Another benefit has 
been a reduction in fire hazards in 
residential buildings since there is 
now a simple, convenient way for 
householders to get rid of such un- 
wanted materials. We have been 
advised by the Fire Department that 
the Clean City Program, particu- 
larly the bulk collection service, has 
been one of the factors resulting in 
fire hazards in tenement 


service 


reduced 
neighborhoods 


Equipment in Use 


To handle the calls for this serv- 
ice. (currently averaging 11,000 
calls weekly) the Department oper- 
ates a fleet of 148 open dump trucks 
made by cutting down obsolete en- 
closed refuse collection trucks. Sup- 
plementing this fleet are the twenty 
new open trucks with power tail- 
gates which can be used for bulk 
collection, plus other duties 

Incidentally, this fleet of open 
trucks was invaluable when Hurri- 
cane Donna struck the city in Sep- 
tember. As in other cities in the 
nath of Donna, we had our share of 
fallen washouts, and 
other storm-created street debris 
From September 13 through Octo- 
ber 6. 1960 there were 6,606 loads 
of debris removed by our fleet of 
bulk trucks which represented 84 
percent of the storm debris re- 
moved by all types of sanitation ve- 
hicles 


trees, earth 
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LIME USED TO IMPROVE HOT MIX 


A. LEO GALLAGHER 


YDRATED LIME, already well 
established as a road base 
stabilizer, is now being used suc- 
cessfully as a chemical additive for 
asphalt hot mixes in Montana. 
Among the latest projects were 
three Special Improvement Districts 
in the capital city of Helena, involv- 
ing a total of nearly 200,000 sq. yd. 
of street and parking lot paving, 
which were built last August and 
September. The mix on each project 
consisted of a well-graded crushed 
aggregate (with zero P.I.), 6.25 per- 
cent asphalt, and 1 percent hydrated 
lime. The principal functions played 
by the lime were to prevent strip- 
ping, to reduce swell, and to im- 
prove the strength characteristics of 
the asphaltic mat. 

Job control for the projects was 
based primarily on three tests: 
Montana Highway Commission 
Strip Test Method; Volume Swell 
and Water Absorption Test for Bi- 
tuminous Mixtures, A.S.T.M. D 
915-47T as modified by the Mon- 
tana State Highway Department; 
and the Marshall Stability Test 
Without lime, the average swell of 
the asphaltic mix was 15 plus; with 
1 percent lime, the swell was re- 
duced to 5. The lime-treated mix 
similarly showed marked improve- 
ment in the visual anti-stripping 
test. Marshal] test values were also 
inereased from 1800 lb. to 2600 lb 
with the addition of lime. It is in- 
teresting to note that field testing 
during construction confirmed the 
obtained 


improved characteristics 
improved 


laboratory. This 
toughness was also 


in the 
strength and 
apparent to contractors who had to 
break into the new pavement to 
make water connections, etc, The 
city plans to take cores in the future 
to determine the long range changes 
in strength and durability 

On two of the projects, the typical 
section incorporated a compacted 
subgrade, 5 in. of select subbase (3- 
in. max. size), 2-in cushion, and 2- 
in. hot mix asphaltic concrete, using 
100/120 penetration 
incorporated a 

2-in, sand 
course, 2-in 


asphalt with 
The third project 
compacted 
choker, 5-in. base 
cushion, and 2-in. hot mix (120/150 
penetration). The seal coat consisted 
of RS-K cationic emulsion and 3/8- 
in. chips. 

The engineering and supervising 
work on the three improvement dis- 


subgrade, 
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tricts was handled by Morrison- 
Maierele Inc., Helena, Mont.;: §S 
Birch, Inc., Great Falls, Mont., was 
the contractor. Bagged lime used in 
the hot mix was supplied by Elliston 
Lime Co., Helena. It was fed into 
the hot mix plant at a constant rate 
by means of a screw-feeder screw- 
conveyor combination. 

Many people connected with pav- 
ing and highway engineering are not 
very familiar with the improvement 


possible and the economy of using 
lime in this type of pavement, The 
addition of lime is fairly inexpen- 
sive, since a 1 percent application 
means only 20 lb. per ton of hot mix, 
or approximately 1 lb. per sq. yd 
per in. of compacted depth. It is 
hoped that this article may shed a 
little this application in 
other 
flexible pavement failures have been 


light on 


where stripping and 


areas 


a problem 


<a 


@ PAVER, a Barber-Greene, is laying hot plant mix. Paver is followed by 10-ton 
steel wheel roller; and compaction is completed by a 25-ton pneumatic tired roller 


NS nti” 


@ HYDRATED lime is being added to the dried aggregates at 325° at the rate of 
one percent or 20 pounds per ton of hot mix or one pound per sq. yd. per inch. 
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WATER AND SEWERS FOR 
Freedomland 


M ANY an engineer and contract- 

or may have theorized how he 
would go about putting in a water 
supply and sewerage system for the 
U. S. A. Such an opportunity re- 
cently came to Cabot, Cabot and 
Forbes Associates, as engineers, and 
C. H. Cronin Inc., as contractor, on 
a scale model basis. 

These firms were responsible for 
the water supply, sewage collec- 
tion, and associated plumbing for 
Freedomland, U. S. A., recently 
completed in the East Bronx section 
of New York City. Both firms were 
part of a team working with Turner 
Construction and Aberthaw Con- 
struction as joint general contract- 
ors for the $65 million project. 

Shaped in the form of an outline 
map of the United States, Freedom- 
land incorporates 205 acres, 85 of 
which contain a total of 39 attrac- @ FREEDOMLAND’S layout resembles roughly the map of the United States. The 39 
tions based on “fun themes” derived theme installations are in approximate geographical locations in 16 specific areas. 
from our national history. The re- 
maining acres are used for parking 
and stabling livestock and other 
housekeeping activities. It is de- 
signed to accommodate 90,000 people 
daily. It contains 8 miles of naviga- 
ble rivers, lakes, and streams, and 
every installation is designed and 
constructed to last at least 50 years. 

Any municipality would be proud 
of Freedomland’s half a_ million 
yards of paving and its parking 
facilities for 12,000 cars, 15,000 
transplanted trees, walkways, shade 
areas, rain shelters and rest rooms, 
all facilities designed to accommo- 
date a maximum simultaneous at- 
tendance of 32,000 people. Restau- 
rants and other eating places can 
serve 30,000 per hour. It has a 
permanent payroll of 3,000. 

Freedomland was designed and 
built by Marco Engineering Com- 
pany. Its U. S. A. shape was con- 
ceived to make it possible to have 
historical installations set in their 
approximate geographical locations 
Fourteen theme-chapters of our 
nation’s past are brought to life: for 
example, a Civil War battle, satellite 
base, Mardi Gras, fur trapping and 
the Northwest Passage, among 


others. ‘ee oh: ’ “ 
t 


The completed center resulted . _ win 
from a huge, fast-moving job of @ LAYING a water main, a 10-inch line that is part of a main loop supplying the 
construction, built in approximately 205-acre area. This is an old sanitary fill and soil composition is interesting. 
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@ TYPICAL installation shows thrust 
block, hydrant connection and stop cock. 


300 days by a force that reached 
a peak of 2200 men in the field at 
one time. 

Freedomland is situated in a tri- 
angular area bounded by the 
Hutchinson River, Hutchinson River 
Parkway, and the New York Thru- 
way. It grew out of an undeveloped 
area that was originally marsh land 
requiring more than a million yards 
of earth moving plus an additional 
250,000 yards of fill carted in from 
25 outside sources to raise ground 
level in some areas. 

The water system was designed 
for a peak capacity of 5,000 gpm. 
New York City mains were utilized. 
To these were connected approxi- 
mately five miles of Transite water 
pipe, ranging from 4 to 12-in., and 
over a mile of Transite sewer mains, 
ranging from 6 to 12-in. In addition, 
considerable quantities of Transite 
6-in. building sewer pipe were used 
to connect rest rooms, restaurants, 
and similar facilities to the sewer 
mains. 

Water is supplied to Freedomland 
through two 12-in. mains originat- 
ing at city lines, one at Bartow Ave- 
nue and the other at 222nd Street, 
both off the New York State Thru- 
way. While either main is sufficient 
to fill the needs of the center, the 
alternate main was installed for 
emergencies. City pressure is suf- 
ficient to assure adequate water for 
all needs, especially automatic fire 
sprinkling systems, and for the ap- 
proximately 26 hydrants available 
to the twelve-man fire department 
maintained by Freedomland’s man- 
agement 

Both the sewer and water mains 
form more or less parallel continu- 
ous loops around the periphery of 
the 85-acre area. To overcome ex- 
tremely poor soil conditions, par- 
ticula: 
of properly-designed thrust block- 


attention was given to use 


ing at every fitting and valve. The 


unusually low vertical bearing 
strength of the soil made it desirable 


for all foundations to be pile driven 
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to 30 to 40 ft. for bearing strata. 
Horizontal bearing loads of the soil 
were almost impossible to compute 
since the fill varied in composition 
and density from one foot to the 
next. Cast-in-place concrete thrust 
blocks were utilized for all pressure 
pipe, following published recom- 
mendations supplied by the pipe 
manufacturer, Johns-Manville. In 
addition, subsequent subsidence of 
the soil can be accommodated by the 
Ring-Tite Transite joint which al- 
lows up to 5 degrees of deflection at 
each joint. 

Piping to hydrants was in each 
case a minimum of 6-in. to assure 
maximum pressure and flow. Taps 
for building supply and water foun- 
tains ran up to 2-in. copper, for 
which saddles and corporation stops 
were utilized. 

The trenching for the sewer lines 
followed the contour of the trench- 
ing utilized for water supply. Class 
1500 was used in 10 and 12-in. 
diameters, including 2162 ft. of 10- 
in., and 2400 and 3300 classes of 
pipe were installed for the remain- 
ing 6- and 10-in. lines. 

Again soil conditions presented 
important problems. The soil was 
extremely corrosive, being acid in 
nature, and ground water levels 
were sufficiently high to pose the 
possibility of excessive infiltration. 

Using 6-inch building sewer join- 
ing 10-inch pipe at the outlying 


Mel 


areas, the sewer mains build up in 
size from 10 to 12-in. diameters. All 
flow is by gravity into a pumping 
station wet well near Adee Avenue 
and the Thruway. Manholes are all 
precast concrete, 5-ft. in diameter 
with a 5-in. thick wall. Covers are 
also precast. Maximum pipe depth 
is 7 to 8 feet. 

The prefabricated pumping sta- 
tion operates on a three-level ar- 
rangement with three _ separate 
pumps. Phases of operation are 300, 
600, and 1200 gpm achieved by two 
300 gpm pumps and one 600 gpm 
pump going into consecutive opera- 
tion as the level in the 10-ft. high, 
6-ft. diameter wet well rises. The 
lift station feeds an 8-in. force main 
that goes into the city limits. 

Facing a tight deadline, C. H 
Cronin’s crews battled time and 
weather throughout the job. The 
first sewer pipe went in on Decem- 
ber 3rd; both supply and 
sewer systems operating 
efficiently by June 19th, when 
Freedomland officially opened on 
Fathers’ Day, 1960. 

The top daily attendance in 1960 
occurred on opening day with 61,- 
500. Average daily attendance dur- 
ing the season was 17,500. Average 
water consumption was about 600 
gpm. It reached a peak of 2,000 gpm 
when it was necessary to pump 
water into the Great Lakes to keep 
them at the required level. 


/ 


water 
were 





@ OPENING DAY crowd at Freed 


land last 


r. Design will care for 32,000 


visitors; restaurant facilities will handle 30,000; there are 12,000 parking spaces. 
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Texas Prepares to Evaluate 
Radioactive Water Pollution 


HERBERT A. BEVIS 


Chief, lonizing Radiation Program, 
Division of Occupational Health, 
Texas State Department of Health, 
Austin, Texas 


N MANY respects, radioactive 

wastes are no different from 
other organic or chemical wastes. 
The same principles for the con- 
trol of pollution will apply, and it 
is neither necessary nor even de- 
sirable to set up a special organiza- 
tion to deal with pollution from 
these materials. This is not to say 
that new or different problems will 
not be encountered. To assess po- 
tential problems it is necessary to 
acquire a fundamental knowledge 
of basic radiation, but this does not 
mean that all must become health 
physicists. In addition, laboratory 
facilities to detect and measure 
radiation will have to be developed. 
This is not an insurmountable dif- 
ficulty, however. A quite simila 
expansion was required when pro- 
grams oriented toward organic pol- 
lution were faced with the problem 
of coping with new complex indus- 
trial waste pollutants. 

Let us compare the possible im- 
pact of various wastes on a stream 
For most organic materials a stream 
will have a definite capacity to re- 
ceive wastes. The dissolved oxygen 
will probably drop, but if the waste 
is not excessive it will return, de- 
scribing the classic oxygen sag 
curve. Chemical wastes are some- 
what different in that often the 
stream lacks the ability to treat 
the waste and relies on simple dilu- 
tion. A similar situation exists for 
radioactive wastes. 

The physical process of sedimen- 
tation may reduce the level of par- 
ticulate 
pended in a waste discharge. The 
actual degree of reduction will de- 
pend upon the density of the par- 
ticles and the turbulence of the 
A reduction in 


radioactive materials sus- 


stream. dissolved 
may accrue from ion 


involving 


radioactivity 
exchange 

bottom sediments. Many silts have 
fairly good ion exchange properties 
Additional removal of dissolved ac- 
tivity may be realized through bio- 
logical activity within the stream 
involving both plants and animals. 


mechanisms 
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@ LOCATION of surface-water sampling stations for background radiation study. 


For example, plankton and algae can 
selectively absorb large amounts of 
certain radioisotopes directly from 
the water. Phosphorus-32 is some- 
times concentrated by a factor of 
ten thousand or more by these or- 
ganisms. It is interesting to note 
that botton animals which feed on 
plankton and contain 
sizeable amounts of activity but less 
than their food on a unit weight 
basis; juvenile fish, which feed on 
the bottom activity 
and; the adult fish, which feed on 
the juvenile fish, the least activity 
See reference (2). 

What might initially appear to be 
a treatment process destroying the 
radioactivity is in reality storage of 
the material in the stream. All these 
removals are temporary. During 
periods of high flow the bottom 
sediments will be resuspended, and 
when the plants and animals die 
the activity they contain will be re- 
turned to the stream 


algae also 


animals, less 


The Background Survey 
In order to evaluate the impact 
of a given discharge of radioactive 


waste upon a waterway, it Is neces- 
sary to knowledge of the 
background radioactivity commonly 
present in the stream. This fact was 
recognized by the Texas State De- 
partment of Health years 
ago and the Division of Water Pol- 
lution Control initiated a program 
these Since 
Department of Health 
prepared to 


have 


several 


to establish baselines. 
the State 
Laboratory was not 
undertake the analysis of 


samples for radioactiv- 


large 
numbers ol 
ity the study was contracted to the 
Sanitary Engineering Research Lab- 
The University of Texas 
Earn- 


oratory ol 
under the supervision of Dr 
est Gloyna. 

Some 117 of the 264 sampling sta- 
tions utilized by the Division of 
Water Pollution Control in its water 
quality survey program were select- 
investigation 
involve 58 


ed for radiological 
These sampling 
streams and include all of the major 
State. Due to the 


preparation 


points 


waterways of the 
time required for the 
and analysis of water samples for 
radioactivity these samples were 
collected on a monthly basis rather 
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than the two-week interval utilized 
for other types of pollutants. The 
samples are analyzed for the gross 
alpha and gross beta activity occur- 
ring as suspended solids and as dis- 
solved solids. Where significant in- 
creases in radioactivity were de- 
tected, further investigation was at- 
tempted to determine the specific 
isotopes involved. These data are 
currently being processed to pro- 
vide statistically valid reference 
levels tor future comparison. 
While it is too early to give de- 
tailed results of this work, some 
preliminary observations have been 
Certain streams originating 
in, or flowing through, geological 
formations high in natural radio- 
activity, notably the Canadian, Up- 
per Rio Grande, and Upper Brazos 
rivers, show higher levels of 
tivity. Although the dissolved ac- 
tivity is generally higher, the in- 
streams 
the 


made. 


ac- 


creased activity in these 


was detected primarily in sus- 
pended solids fraction 

Frequently it was noted that dur- 
ing periods of high flows, the con- 
materials 
anomaly 


centration of radioactive 
increased. This apparent 
can probably be attributed to fall- 
testing. It 
concluded that during a rain, mate- 
which settled the 
washed into the streams; 
increase in activity is 
than the dilution factor of the rain, 
and this the net 
higher concentrations of 
tivity. During prolonged periods of 
exceeded the time for 
the accumulation of 
material, a decrease in the 


furthe 


out from weapon was 


rial has upon 
earth is 
the greater 
effect is one of 
radioac- 
rain, which 
flushing 
fallout 


concentration 


away 
was noted, 
justifying this hypothesis 
These background 
that none of 
been polluted by the atomic indus- 
try and, indeed, the only radioac- 
detected can be attributed to 
and fallout 


studies indi- 


cate our streams has 


tivity 
natural radioactivity 


Future Sources 


What does the future hold? Powe: 
reactors may be slow in coming to 
the Southwest because of the abun- 
dance of fossil fuels, but they will 
undoubtedly make their appearance 
In the meantime re- 


in due course 


search reactors are already here 
There are currently four nuclear 
reactors in operation in Texas, one 
in the construction phase and one in 
the process of design 

Attendant to the 


reactor, 


production of 
there is the 
fission 


energy in a 
formation of radioactive 
products. The rate of production of 
these fission products is a direct 


function of the power level of the 
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reactor. For reactors the size of the 
one located at Shippingport, Pa., 
fission products will amount to 
about 100 curies per day before 
treatment. (3) 

Neutrons released during this fis- 
sion reaction cause the “activation” 
of some materials with which they 
come in contact. As a consequence a 
certain amount of radioactivity will 
be induced in structural elements of 
the reactor. These reactor compon- 
ents are subject to corrosion which 
may result in the release of some of 
this induced activity. 

The primary heat exchange me- 
dium, which is also subject to this 
activation, can be the source of 
considerable activity if leakage oc- 
curs. Likewise, water used to cool 
the reactor may be subject to neu- 
tron activation. For this reason 
special caution is exercised to con- 
trol the mineral content of the cool- 
ing water to keep the induced ac- 
tivity to a minimum. Small quan- 
tities of radioactive wastes may also 
result from laboratories, laundries 
and decontamination operations at 
the plant. 

It should be pointed out that the 
level of radioactivity resulting from 
these latter sources is of an entirely 
different order of magnitude than 
that associated with the fission prod- 
These low level wastes, 


ucts are 


which will probably be in the mi- 
crocurie-per-milliliter range, and 
might be released to a waterway 
after temporary storage or treat- 
ment. 

For efficient reactor operation it 
is necessary to replace fuel elements 
after only a small percentage of the 
nuclear fuel has been used. The 
spent fuel elements containing the 
fission products are transferred to 
special chemical processing plants 
to reclaim the valuable uranium and 
plutonium. The separated fission 
products are concentrated to reduce 
their volume and placed in perman- 
ent This is an expensive 
procedure, costing from $0.25 to 
$1.50 per gallon, but no other ac- 
ceptable method has yet been de- 
veloped for handling these high 
level wastes. There currently 
approximately 65 million gallons of 
this type waste material in storage 
at Atomic Energy Commission in- 
stallations. (4) These wastes may 
require storage for hundreds of 
years before they will have decayed 
to a level to be safely released to 
the environment 

Although there 
processing mills located in Texas at 


storage. 


are 


are no uranium 
present, there is the possibility that 
be constructed to 
the Karnes County 
(Continued page 102) 


one may process 


ore from ur- 


on 
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@ SHARP increase in use of radioactive isotopes during recent years is indica- 


tive of the need for establishment of a baseline of natural 


radiation in streams. 
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SUCCESSFUL REPAIR 
OF STREET OPENINGS 


E. F. HENSCH 


Director of Public Service 
and City Engineer, 
Duluth, Minnesota 


NGINEERS and contractors have 
combined efforts through the 
years in developing materials, meth- 
ods and equipment which have re- 
moved 99 percent of the necessity 
for “trial and error” in the con- 
struction of streets and highways. A 
set of plans and specifications will, 
if followed closely, produce a high- 
way adequate for the design load. 
The surface, when laid according to 
specifications, will provide a riding 
quality of the degree required. Al- 
though top quality materials and 
workmanship are expensive, most 
public works officials agree that they 
are a good investment when con- 
sidered from the standpoint of 
maintenance and public acceptance 
-provided, however, that steps are 
taken to protect the initial improve- 
ments. Many well-constructed 
with good riding surfaces 
have been virtually ruined because 
of one or both of two reasons: 1) 
Lack of routine maintenance and 2) 
improperly restored trench cuts. 
The first of these two items has, in 
these days of municipal state aid, 
much improvement. Cities 
and villages are in most cases estab- 
lishing adequate maintenance pro- 
grams. It is now seldom necessary 
to delay sealing a bituminous road- 
way or to delay crackfilling a con- 
crete pavement beyond the critical 
point because of a meager mainten- 
ance budget. The old problem of im- 
properly restored trench cuts does, 
however, continue to plague public 
works officials. This problem is ana- 
logous to that which involves drive- 
ways plugged from snow plowing 
operations. They are both causing 
much concern to Minnesota city 
officials from the standpoint of cost, 
inconvenience and discomfort to the 
motoring public, The writer has 
compiled a certain amount of ma- 
terial, based upon his experience 
and that of others, which may serve 
as an approach to the problem of 
trench cuts. 


streets 


shown 
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The proper restoration of the 
subgrade, base and surfacing of a 
high-type paved street, after a 
trench cut, does not at first glance 
appear to be a difficult task. Public 
works officials have found, however, 
that stringent regulations on com- 
paction methods and equipment, 
monetary deposits, etc. are only half 
of the solution. A trench dug in the 
winter months cannot, in most in- 
stances, be permanently restored 
until the following spring after the 
frost leaves the ground. This is a 
factor which causes much difficulty 
in northern cities. 

Let us cite an example. Assume 
that a private 
comes totally obstructed and must 
street 


sewer service be- 
be repaired in an arterial 
which is surfaced with a bituminous 
material over a 7-in, concrete base 
The line has 14 ft. of cover, is laid 
in an A-6 or A-7 soil, and the ai 
temperature hovers at zero degrees 
during the time that the excavation 
is open. Much of the excavated ma- 
terial, saturated with 
freezes and cannot be used to back- 
fill the trench. Since the arterial is 
partially out of service, the plumber 
and excavator are urged to restore 
the trench as quickly as possible on 
a temporary basis with whatever 
fill is available. A granular ma- 
terial is finally used in the bottom 
9 ft. of the trench which is com- 


sewage, 


pacted by use of a Barco Rammer or 
some comparable equipment. The 
top 5 ft. of the trench is backfilled 
with the native soil salvaged from 
the frozen piles of excavated ma- 
terial, This also is compacted with 
the same device. The degree of com- 
paction is very small, however, due 
to the number of frozen 
chunks in the backfilled 
The contractor is advised that this 
top 5 ft. of material must be recom- 
pacted to the density of the adjacent 
subgrade soil at later date 
after the frost leaves the ground. 
He agrees to this willingly 
since it is still zero degrees and he 
is anxious to finish and move on to 
a warmer job. The surface is also 
patched in a temporary manner us- 
ing an SC or MC bituminous mix 
public works 
stockpiles the 


large 
matetial 


some 


very 


from the 
which 


purchased 
department 


material in the fall primarily for 
this purpose. As it appears to the 


average taxpayer, the trench and 
surface have now been restored. He 
is generally not aware that the en- 
tire procedure must be repeated in 
the spring (at least most of it) to 
restore permanently the trench and 
surface, In fact, when it is finally 
restored many persons will believe 
that the sewer had to be repaired a 
second time. 

This hypothetical case illustrates 
what cost and inconvenience to the 


@ PATCHED section in AC pavement on concrete base involves area larger than 
normal trench cut. It has been restored with marked accuracy with surfacing. 
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public is involved to this point—and 
the job is not as yet completed. We 
must continue to check the trench 
periodically for settlement to be 
sure that the patch surface remains 
flush with the roadway surface. 
When frost leaves the ground, the 
contractor must be reminded of his 
previous commitments and must be 
urged to resume operation on the 
trench as soon as possible. He will 
now be able to restore permanently 
the trench, including the concrete 
base, but will be required to replace 
the temporary bituminous patch un- 
til a hot bituminous mix is avail- 
able—usually early June in north- 
ern Minnesota. The final step of ob- 
taining a smooth, permanent, bitum- 
inous patch is in itself a major ac- 
complishment. Many excavators, 
wholly unqualified to do bituminous 
work, will attempt to lay the patch 
and will obtain poor results. Even a 
well-qualified bituminous contrac- 
tor, when working with a high-type 
mix, will find it difficult to lay a 
smooth patch under heavy traffic 
conditions during the cool and often 
wet spring or early summer months, 

The contractor is not always the 
culprit. Many trench cuts have been 
poorly repaired by municipal crews, 
often due to improper coordination 
of city departments, lack of super- 
vision, lack of adequate equipment, 
or a combination of these deficien- 
cies. Trench cuts made to repair or 
install utility services in a street 
right-of-way should be _ closely 
supervised and controlled by one 
unit of a governmental subdivision. 
It is also desirable to have all phases 
of the restoration work on any one 
trench done by either the contractor 
or the city. Combining the two 
makes it difficult to fix responsibility 
in the event of a failure. 

There is a considerable difference 
of opinion among public officials as 
to who should be allowed to restore 
a trench. Some believe that back- 
filling and all succeeding steps 
should be completed only by city 
crews On a cost basis, especially on 
arterial streets and trunk highways. 
Others believe that contractors 
should be permitted to complete the 
entire operation under rigid speci- 
fications and inspection, The method 
best for any one city will vary and 
will depend upon such factors as 
the form of government, the size of 
the city, organizational structure of 
the public works department and 
existing ordinances and controls. 
The writer is of the opinion that 
either method will produce favor- 
able results if certain basic princi- 
ples are followed. We shall attempt 
to outline these basic rules, first, on 
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@ THIS MAY be considered a very good concrete patch. It is flush with the adjac- 
ent concrete surface and the joints in the pavement are extended through the patch. 


the basis of restoration of all 
trenches by city crews and then on 
the basis of restoration by con- 
tractors. 


Restoration by City Crews 
The use of city crews could pos- 
sibly apply to all streets in small 


cities but must be limited to 
arterials in larger cities. Cities hav- 
ing utilities and public works under 
separate department heads must 
also provide for proper coordination 
and control. Permit procedures 
should be followed and should be 
controlled by one department only. 
This is necessary for the protection 
of existing underground installations 
including telephone and _ electric 
ducts, gas, water and sewer mains, 
service leads and steam lines. The 
procedure is also necessary to fix 
responsibility and assure coordina- 
tion of all activities which would 
affect the drainage, subgrade, base 
and surfacing of a street, Most 
larger cities follow the permit pro- 
cedure but lose its effectiveness by 
allowing more than one department 
to restore the trench and surface. 
Experience has proven that it is ex- 
tremely difficult for one city depart- 
ment to provide inspection over the 
crews of another department. 
Street excavations required for 
the benefit of private persons could 
be opened by a contractor, if so de- 


sired, on a permit basis. Such a per- 
mit might allow opening the trench 
only and require a fee to cover the 
cost incurred by the city in restor- 
ing the trench. A schedule of fees 
based upon the type of pavement, 
depth of trench and area of dis- 
turbed surface, could be established 
in an appendix to or part of the con- 
trolling ordinance. A deposit based 
on the estimated cost would require 
considerable cost records and would 
be less desirable for that reason. 
Some cities require the person de- 
siring a permit to furnish a location 
plan, list of equipment to be used, 
etc. This is desirable in cities which 
allow the contractor to restore the 
trench but is hardly needed other- 
wise, A fairly detailed description 
of the location of the trench would 
serve the purpose. 
City officials must 
number of factors before attacking 
the problem by use of city crews. 
Personnel and equipment must be 
able to cope with the peak demand. 
Trenches in arterial streets cannot 
remain open beyond the time re- 
quired to repair the utility. Cost ac- 
counting to justify permit fees is 
also a must. Since this operation is 
a form of contract service to private 
individuals, it must be self-sustain- 
ing and sufficient records should be 
available for proof of that point. 
Whether performed by contractor 


consider a 
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or by city crew, a clear and concise 
set of specifications should govern 
the surface cutting, excavating, 
backfilling, base repair and surface 
repair, Provisions should be made 
for periodic training sessions to 
tamiliarize repair crews with up- 
to-date methods and to indoctrinate 
new personnel. The foreman must 
generally be of high caliber since 
this is actually a construction oper- 
ation under difficult traffic condi- 
tions and with very limited time to 
complete the work. The foreman’s 
report for any one trench should in- 
clude sufficient information to per- 
mit analysis in the event of a failure 
This may include air temperature, 
general weather conditions, ma- 
terials, personnel and equipment 
used, a brief description of work 
methods and any special or unusual 
condition which existed. The city 
should also own a small hot mix 
bituminous plant to assure a source 
of repair however, this 
may not be necessary if there is a 
private plant within the area which 
produces suitable material. 


materials; 


Restoration by the Contractor 
Most 


method by 
limited personnel and 
The permit, in this instance, is is- 
sued only to a contractor bonded fo: 
liability and performance, and in- 
cludes a fee sufficient to cover the 
cost of inspecting all phases of the 
operation. A plan, proposed method 
of work and list of equipment 
should also be required of the con- 
before permit, 


contractol 


because of 


cities use the 
necessity 
equipment 


tractor issuing a 
Some cities eliminate the filing of a 
proposed method of work and list of 
require the con- 
This is 
certification 
used to 


equipment but 
tractor to be pre-qualified 
accomplished by a 
process similar to that 
certify contractors for concrete side- 
walk, curbing and driveway work 
The pre-qualification clause is now 
being used by many governmental 


subdivisions and should be con- 
when establishing controls 


Even 


sidered 
for trench 
prequalified contractors performing 


restoration with 


the work, any tendency to econo- 
(in quality o! 
affect the 


mize on inspection 
quantity) can adversely 


job 


Specifications, Methods 
and Permits 


Regardless of who restores the 
trench and surface, the same speci- 
fications and methods apply: The 
surface should be cut with as little 
damage to the adjacent area as pos- 
sible; the excavating must be done 
safely and with minimum damage 
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to the existing sub-surface struc- 
tures and adjacent street surface; 
the open trench must be properly 
guarded with flares and barricades 
and provisions made to re-route 
traffic as necessary; the backfilling 
must be done in such manner as to 
insure a uniform pavement surface 
during all months of the year; and, 
finally, the surface must be placed 
with care to provide the same rid- 
ing quality as previously existed. 

Some cities have attempted to re- 
duce cuts in comparatively new 
surfaces by imposing a penalty on 
applications for trenches cut in new 
surfaces. Penalties in some cases 
are five times the cost of restoring 
trench and surface. Some type of 
action to accomplish this purpose, 
either by penalty or other means, 
is surely desirable. 

Protection of underground phone 
cables, electric cables and the like 
is accomplished in several ways 
The permit form may contain a 
signed statement that the applicant 
has checked the location of such 
facilities. This is followed by a 
phone call to the utility companies 
advising them of the name of the 
applicant and location of the trench 
This particular method has been 
used by the writer and was very 
successful in reducing damage, es- 
pecially to phone cables. Some cities 
require the applicant to furnish 
written clearance from utility com- 
panies but this seems rather strin- 
gent and involves considerable time, 

Flexible paving consisting of cut- 
back asphalts on a granular or clay 
base are easily scored by use of a 
paving breaker and scoring tool. The 
cut should be made vertically and 
squared to include the area to be 
removed. Rigid paving, including 
concrete and bituminous paving of 
high density or combination of the 
two, are best scored by sawing or 
by drilling a series of holes on the 
cut line which should be back about 
6 to 8 inches from the edge of the 
Sawing 


excavation. concrete is 


done in a manner which allows a 
proper bond between the old sur- 
face or base and the new patch. This 
accomplished by sawing 


one-third the 


may be 
only one-fourth to 
thickness and by breaking the re- 
maining thickness to leave a rough 
face on the lower portion. The patch 
is thus well keyed to the old con- 


joint is 


crete while a neat smooth 
formed at the surface 
Specifications must include 
type of control on the trench width 
to reduce damage to the adjacent 
roadway section, The length of a 
transverse trench should also be 
limited to allow one-half to one- 


some 


third of the roadway width to re- 
main in service. A combination of 
tunneling and open trench is some- 
times allowed when the facility is 
such that it must be repaired in one 
length. Tunneling should never be 
permitted, however, unless the ap- 
plicant agrees to backfill with gun- 
ite sand. The method is similar to 
guniting except that cement is omit- 
ted from the mixture of sand and 
water. 

Trench jacks or cribbing are nor- 
mally required in deep trenches o1 
when crossing old excavations. Gov- 
ernmental units primarily concerned 
with safety have become quite dis- 
turbed about this matter in recent 
years and are exerting pressure on 
municipalities to write specifica- 
tions which require bracing for all 
trenching. Many engineers feel, 
however, that this should be left to 
the discretion of the inspector who 
eliminate bracing in many 
cases without affecting the safety 
of the operation, 

A number of papers have been 
written on methods of backfilling 
the trench and they express nearly 
different opinions. One 
paper, based upon an actual field 
experiment in a northern location, 
used a very scientific approach to 
the compaction problem and con- 
cluded that the best method from 
the standpoint of cost, degree of 
compaction, etc. was the use of a 
sand and gravel backfill. Some of 
same mistake a few 
years ago but we didn’t make it 
very scientifically. We have learn- 
ed since, however, that the high de- 
gree of compaction of the granulat 
backfill is of little value as far as a 
smooth surface is concerned, if the 


could 


as many 


us made the 


native soil adjacent to the trench is 
apt to swell during wet weather o1 
heave when frozen. In areas where 
the soil is basically granular, sand 
and gravel backfill is undoubtedly a 


positive solution since it is easily 
flooding or by rel- 
atively little tamping. 

Most of us are faced with some 
what more difficult conditions, how- 
resort to mechani- 


compacted by 


ever, and must 
cal compaction of the native soil, 
Some use a granular backfill in deep 
trenches to a level just below the 
frost penetration (often 5 feet from 
the surface) and backfill the re- 
maining depth with the native soil 
This method, combined with the 
use of a 1,000-lb. hydro-hammer, 
will reduce the compaction cost to a 

The degree of compac- 
this equipment at depths 


minimum 
tion by 

greater than 4 to 5 ft. is as yet 
somewhat doubtful, but many feel 
it is safe to assume that such a ma- 
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@ SETTLED concrete patch resulted primarily from poor 
compaction of the trench backfill. The edges of the patched 
area are sheared from the settlement of about 2% inches. 


@ REPAIR as made for these utility boxes is an example 
of very poor work. The hole was not squared out for the 
patch, and the quality of the patch made is below standard. 


chine will adequately compact a 5 
foot lift under normal soil condi- 
tions. This would depend, of course, 
upon the type of soil, moisture con- 
tent, weight of the hammer, height 
of drop and number of passes. The 
use of this type compactor does have 
its limitations since it could not be 
used over a Transite or clay pipe 
with shallow cover (the exception 
rather than the rule in areas where 
the pipe cover must be sufficient to 
prevent freezing). Field studies 
have been conducted in past years 
to compare the effectiveness of va- 
rious types of equipment under dif- 
ferent soil conditions but new com- 
pacting equipment has been devel- 
oped since most of these studies 
were made. The effectiveness of 
these machines employing the use of 
a large hammer with an 8 to 10 ft. 
drop is yet to be determined. 
Some engineers still rely on the 
so-called “button head” attachment 
on a pneumatic tamper which re- 
quest a 6 to 8 in. lift. This method 
is a positive one but requires con- 
siderable time including inspector 
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time. Many a trench has been care- 
fully backfilled with a hand shovel 


and pneumatic tamper while the 
inspector was present — and com- 
pleted with the backhoe after he 
left the job site, 

A few engineers have arrived at 
a solution by simply avoiding all 
specifications as to methods and 
equipment and, instead, requiring 
an “end result.” This type of speci- 
fication is fine for a construction job 
but is far from practical when in- 
volving a number of small job sites. 

The backfill problem cited earlier 
in the hypothetical case is one which 
defies a positive solution. The top 
5 feet of native soil placed during 
the winter months is just a loose 
fill after the frost leaves the ground. 
It must either be removed and com- 
pacted in thin layers with a conven- 
tional compactor or left in place and 
compacted from the surface by use 
of a heavy drop-hammer. Many use 
a 1,000-lb. hydro-hammer to com- 
pact this layer but cannot be sure of 
the degree of compaction 4 to 5 
feet beneath the surface, The writer 


@ RESULT of a typical so-called “temporary” bituminous 
patch in a concrete surface. Many of them remain forgotten 
unless administrative procedures are established for control. 


@ CONCRETE patches in an asphaltic surface on a concrete 
base are undesirable from standpoints of appearance and 
uniformity of riding surface. And seal-coating is difficult. 


has suggested that the Minnesota 
State Aid Research Committee con- 
duct studies of this problem, since 
it is an unknown quantity for pub- 
lic works officials at all levels of 
government. 


Surface Patching 

Patching of concrete surfaces is 
very well covered in Part II of 
Maintenance Practices for Concrete 
Pavement, a pamphlet published by 
the Portland Cement Association 
Both concrete and _ bituminous 
patching are ably discussed in 
Patching Pavements Properly by 
George E. Martin, published in the 
June, 1953 issue of Pustic Works. 
Let us briefly review, however, the 
basic principles involved when 
patching either a concrete surface 
or a bituminous one 

Prior to pouring a 
patch, the edges and bottom of the 
hole should be dampened to improve 
the bond and reduce the absorption 
of water from the new concrete, A 
high-early cement is also desirable 
to reduce the curing time. Concrete 


concrete 
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with a slump of approximately 1% 
inches, although difficult to work, is 
required to reduce the shrinkage. 
The surface of the patch should be 
screeded slightly above the old sur- 
face and then reduced to the proper 
level by floating after the concrete is 
partially set. Joints in the existing 
surface which intersect the patch 
should be extended through the 
patched area. 

The material used to lay a bitu- 
minous patch should be similar to 
that in the old surface, especially if 
an asphaltic concrete paving is in- 
volved. The sides of the hoie should 
be given a thin coat of cutback as- 
phalt, such as RC-1, to seal the joint 
between the old and new material, 
after which the patch materia] is 
raked into the edges. An experienced 
crew will know just how high to 
mound the material to obtain a 
flush, compacted surface. Some fore- 
men prefer to pour a thin stream 
of bituminous material over the 
edges of the completed joint to seal 
it, This is hardly necessary if the 
edge of the hole was well coated 
prior to placing the patch material. 


General Considerations 


Several model ordinances control_ 
ling street excavations have been 
prepared in recent years. They do 
not generally include detailed spec- 
ifications for the actual restoration 


but cover the control aspect very 
thoroughly. An ordinance prepared 
by the Southern California Chapter 


of APWA includes such iiems as 
preservation of monuments, control 
of noise and dust, clean up, protec- 
tion of watercourses, abandonment 
of substructures, routing of traffic 
and maintenance of drawings. An- 
other prepared by the University of 
Pittsburgh Institute of Local Gov- 
ernment includes an appendix of 
suggested permit and _ inspection 
forms. This ordinance imposes a 
penalty on any person requesting a 
permit to excavate during the 5 
year period following improvement 
or surfacing of the street — except 
where public health and safety re- 
quire that the street be opened. 

All urban municipalities in Min- 
nesota are now receiving a direct 
share of the state gasoline and auto 
license tax, The legislation which 
brought this about in 1957 was based 
upon the theory that arterial street 
systems should be improved by good 
maintenance as well as new con- 
struction. In addition to the muni- 
cipal state aid allocation, many cit- 
ies complete minor maintenance on 
state and federal highways under 
contract with the state — usually 
on the basis of a fixed price per 
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mile. The municipalities, by accept- 
ing these funds and contracts, have 
also accepted the obligation of pro- 
viding a higher quality of mainte- 
nance than they were previously 
able to afford. Better equipment, re- 
search on compaction results, high- 
grade supervisory personnel, revi- 
sion of obsolete specifications and 
ordinances, and fixed responsibility 
are things which would bring about 
a marked improvement. 


This is a condensation of a paper 
presented by the author at the League 
of Minnesota Municipalities Public 
Works Conference in March, 1960. 





3 MG All-Steel Tank 
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CONTRACT has been awarded 
for design, fabrication and 
erection of a 3 million gallon ele- 
vated steel tank for water storage 
by the City of Sacramento, Cali- 
fornia, to Chicago Bridge & Iron Co. 
CB&I officials believe the spher- 
oidal-type structure will have the 
largest capacity of any all-steel ele- 
vated tank in the United States. It 
will be 77 feet to bottom and is 
designed for a six percent earth- 
quake factor. Diameter of the tank 
shell will be 126 feet with a range 
in head of 35 feet; the center riser 
is 6 ft. in dia. 





Radioactive Pollution Survey 
(Continued from page 97) 
anium deposits. Experience with 
mills of this type indicate that 
stream pollution from their wastes 

may be a problem. 

Surveys of some streams below 
uranium mills have indicated con- 
centrations of gross radioactivity 
and soluble radium in excess of cur- 
rently accepted maximum permis- 


sible amounts. (5) Fortunately, most 
of these mils are located in rather 
remote areas and the pollution does 
not constitute a serious health haz- 
ard. In Karnes County this would 
not be the case. 

A final source of radioactive waste 
to be considered is that of medical, 
industrial, and research application 
of radioisotopes. This program has 
shown a phenomenal growth since 
its inception in 1946. Through 1959, 
over 900,000 curies of these mate- 
rials had been nationally distributed 
by the Atomic Energy Commission. 
During the first seven months of 
1960 approximately 128,000 addi- 
tional curies were shipped. Texas 
currently ranks fourth among the 
states in the application of these 
radioactive materials. It should be 
pointed out that most of this mate- 
rial is used in the form of sealed 
sources and it is very unlikely that 
it would ever be a source of stream 
contamination. However, the use of 
these radioisotopes provides another 
source of wastes which will require 
close surveillance in future years to 
prevent possible problems. 

In addition to radiation the Atom- 
ic Age has focused an interest upon 
many heretofore relatively rare 
materials. Lesser known metals 
such as beryllium and zirconium, 
have found unique applications in 
this field. Some of these substances 
are known to be toxic; the toxicity 
of others is yet to be determined. 
Conservatism will be in order until 
the effect of these wastes upon our 
waters can be established. 
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How Routine Work of 


Utility Men 


Can Make the News 


SAM L. WARRINGTON 
Chief of Operators’ Advisory Programs, 
and 
G. H. BURTON 
Health Education Division, 
Texas State Department of Health 


ISS AUTHALA WILLIAMS, a 
M chemist with the Denton, 
Texas, municipal water treatment 
plant, is a minor heroine in her 
home town. No, she didn’t do any- 
thing new or unusual. It’s just that 
someone told the people of Denton 
about her daily routine, how hard 
she tried to be a good public servant 
and what her work means to their 
health and welfare. 
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It all began last July when Miss 
Williams qualified for a Grade B 
certificate of competency under the 
Texas State Department of Health’s 
program of operator certification. 

Some months earlier, the Texas 
Water and Sewage Works Associa- 
tion, distressed by the lack of pub- 
lic appreciation for the work done 
by water and sewage works men, 
had contracted with an Austin pub- 
lic relations firm to mail releases, 
on certification winners to local 
news media. When Miss William’s 
approved certificate came through, 
the firm instantly recognized the 
human interest aspects of a woman 
proving herself in a predominantly 
male field. Accordingly, a note to 
the city editor was attached to the 


routine release which went to the 
Denton Record-Chronicle, suggest- 
ing that Miss Williams would be 
most cooperative if a photographer 
and feature writer were sent to in- 
terview her. 

The city editor’s interest was 
aroused. A 1500-word story and two 
3-column pictures of Miss Williams 
at work in her laboratory were the 
results. Since then other features 
and pictures of the chemist and her 
work have appeared until the Den- 
ton municipal water treatment plant 
has assumed a new importance in 
the minds of the people it serves. 
Plant personnel who formerly didn’t 
know a city editor from a type- 
setter are now on a first-name basis 
with editors and reporters and for 


103 





the first time in its history the plant 
is getting the recognition it deserves. 

Why should not the important 
work of water and sewage works 
operators be brought to public at- 
tention more than it is? The stock 
answer seems to be that these jobs 
are too prosaic and of no interest 
to anyone other than operators 
themselves. 

But, as the song says: “It ain’t 
necessarily so. .” Two years of 
experience in Texas show conclu- 
sively that other people are inter- 
ested and that managers of news 
media welcome valid news on all 
phases of city utility operation if the 
material is handled in such a way as 
to make it easy to use. 

In a recent survey of releases on 
Texas Water and Sewage Works 
Association members and of releases 
recovered by an Austin clipping 
service, it was found that 55 per- 
cent of the material had been 
printed—most of it in favorable 
positions in the papers. Considering 
the items missed by scanners and 
items printed on the back of mate- 
rial clipped for other accounts, the 
percentage could be conservatively 
estimated at considerably more. 

For years the Texas Water and 
Sewage Works Association had 
tried, always unsuccessfully, to con- 
duct a meaningful public relations 
program for its members. Each year 
the current president would name 
a Public Relations Committee. Each 
year committee members, without 
funds for help and themselves in- 
capable by reason of lack of time 
cr talent to proceed on their own, 
floundered in a mire of well-inten- 
tioned platitudes. 

Things changed two years ago 
when committee members decided 
to present their case at an Associa- 
tion business meeting and ask for 
money to hire professional help. 
J. E. Williams, superintendent of the 
San Angelo water department and 
then president of Texas Water and 
Sewage Works Association, was 
largely responsible for getting $1,200 
allocated for a one-year trial run of 
the service. 

The question was how to buy the 
most public relations for that lim- 
ited amount. A committee was 
named to come up with the answer. 
Its membership was: L. W. Smith 
(chairman), water superintendent, 
Temple; Henry Wilkens, engineer, 
Houston; I. J. Benedict, engineer, 
San Antonio; C. C. Cason, El Paso 
Public Service Board; J. R. Hen- 
non, water superintendent, Port 
Neches; R. O. Gresham, editor-busi- 
ness manager, Southwest Water 
Works Journal; and Henry J. Grae- 
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ser, water and superin- 
tendent, Dallas. 

Trying to set up a public relations 
campaign for a group of independ- 
ent thinkers like water and sewage 
works men is a little like trying to 
push a wet noodle—unless the ap- 
proach is chosen very carefully. 
Such men are altogether too mod- 
est, too self-reliant, too accustomed 
to “making do,” to be overwhelmed 
with the idea of getting their names 
or their pictures in the paper. J. E. 
Williams summed up the problem 
when the committee first ap- 
proached him about P/R funds. 
Williams said he realized the neces- 
sity of a good P/R campaign, but 


sewage 





Creating a favorable “im- 
age” is being emphasized by 
the national organizations in 
their public relations efforts. 
This state organization has 
found a ready-made image— 
the certified operator. 











“generally speaking, water and sew- 
age works men are not publicity 
minded.” 

Members of the committee were 
very much aware of this attitude. 
They were aware, too, that you can 
buy as much public relations as you 
can afford, and that, with their 
meager appropriation, they could af- 
ford only a little. They finally de- 
cided to limit the promotion to per- 
sons receiving a water or sewage 
works certificate of competency and 
to persons scheduled to appear on 
the program of either the annual 
state-wide short school for operators 
or the regional schools, five of which 
are held each year in various parts 
of Texas. 

Altogether, under this scheme, 
some 1500 people would be the sub- 
ject of a carefully prepared promo- 
tional release each year—approxi- 
mately 1200 by virtue of winning 
certification and 300 because of short 
school faculty participation. 

The plan was presented to three 
public relations firms for estimates 
of cost. The estimates were very 
similar—slightly less than $1.00 per 
potential release subject. None of 
the firms quoted extra charges for 
more than one release on the same 
subject, as in the case where a local 
community has several radio sta- 
tions, TV stations and newspapers. 

The releases began moving in 
August, 1959, and have been flow- 
ing steadily each week since. The 
simple mechanical details of the 
operation go like this: 


Application forms on all persons 
to whom certificates of competency 
are mailed during any given week 
are picked up on Friday of that 
week at the State Department of 
Health by the P/R firm. The num- 
ber of weekly applications varies 
from perhaps 15 to as many as 100, 
depending on how many operators 
have passed examinations for certifi- 
cation in their category. 

Each certificate winner is treated 
in as many releases as is necessary 
to mail one to each news outlet. 
When there are two or more certifi- 
cate winners from a single town 
they are all named and identified 
in a single story. Releases are ad- 
dressed to the “city editor” of 
dailies, the “editor” of weeklies, and 
“news director” of radio stations. 
When all applications have been 
handled they are returned to the 
State Health Department for filing. 

In the Texas situation it has been 
found that the use of window en- 
velopes tends to expedite the ad- 
dressing mechanics considerably. 
The typist has merely to turn the 
release sheet over, replace it into 
the typewriter and enter the proper 
address. The Texas Water and Sew- 
age Works Association furnishes en- 
velopes, but the P/R firm provides 
copy paper and postage. All re- 
leases are sent by first class mail. 

Since all releases on certificate 
winners are the same, except for 
name and job title, it has been possi- 
ble to photo-reproduce them in 
quantity. This saves the necessity 
of having to type a complete story 
on each certificate winner. The 
original story for photo-reproduc- 
tion, with spaces left for later enter- 
ing names and titles, was typed on 
the same typewriter that is used to 
complete the releases. By so doing, 
releases have the appearance of 
personalized stories. 

Items concerning short school lec- 
turers cannot be handled like this 
because most lecturers are highly- 
placed specialists in their own com- 
munities—city managers, consulting 
engineers, departmental superin- 
tendents, etc—who merit more than 
routine releases. Also, titles of their 
lectures are usually worth writing 
into the story, but can be properly 
incorporated into the item only by 
writing each one separately. But, 
like the certificate items, speakers 
from the same town are grouped. 

The text of each release—whether 
about certificate winners or about 
the short schools—stresses the im- 
portance of water and sewage works 
operations to the community health 
and welfare, and that plant person- 
nel seek certification and attend the 
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short schools on their own time, at 
their own expense, as a means of 
advancing themselves professionally 
and to increase their efficiency as 
public servants. In no known in- 
stance has an editor failed to in- 
clude that line in the story which 
appeared in print. Indeed, it is very 
rare when the story is not printed 
verbatim in its full text. 

Releases are scheduled for mail- 
ing on Monday. This means they 
will be delivered in most areas of 
the State on Wednesday, which 
gives Thursday-published weeklies 
an even break with the dailies. 

Weeklies should never be ignored 
in campaigns to create favorable 
images of local plant operators. 
Dailies should not be ignored either, 
of course, but most weeklies get 
close to 100 percent readership, 
whereas sophisticated dailies get 
much less. Better positions are like- 
ly in weeklies, which fulfill a vital 
task of reporting community affairs 
on front page headlines. 

Down through the years news- 
papers have evolved a well-defined 
style of writing based on reader 
habits. When promotional material 
is adapted to this style it obviously 
has a much better chance of being 
used because it saves the newspa- 
per staff the trouble of having to 
re-write it. Adherence to this style, 
and always being objective and ac- 
curate, has contributed much to the 
success of the Texas Water and 
Sewage Works Association cam- 
paign. 

Continued acceptance by news 
media of campaigns like this de- 
mands that the pattern be altered 
in small ways from time to time to 
keep it fresh. Changing the form of 
releases to accentuate various fea- 
tures of water and sewage plant 
management is an example. 

Also, it is very often productive 
to append a note to the editor sug- 
gesting investigation of a feature 
angle. This one technique has been 
responsible for more Texas water 
and sewage plants becoming part 
of a newspaper reporter’s regular 
“beat” than anything else. 

Now for the big question: Has the 
P/R campaign, limited as it is, been 
worth the investment? Practically 
every operator in the State will 
heartily agree it has. Further proof: 
Money for the second year of oper- 
ation was voted without a single 
dissenting voice being raised. 


Editor’s Note—A source of many 
more news items will be the 43rd 
annual short school sponsored by 
the Texas Water and Sewage Works 
Association to be held at College 
Station, Texas, March 12 to 17. 
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@ RETAINING wall 1170 feet long serves first stage of grade separation and ap- 
proaches to new river crossings. Later another road will be located above this one. 


Expressway Design 
Fits 
Valley Restrictions 


W. E. GILLESPIE 


Roadways Design Engineer, 
City of Edmonton, 
Alberta, Canada 


HE RAPID population growth 

of Edmonton has necessitated 
the construction of roadways which 
will meet not only the needs of to- 
day’s vehicular traffic, but can be 
readily expanded to meet future 
needs. It is expected that in 15 years 
the population within this 56-sq. mi. 
city will grow from 300,000 to more 
than 600,000. Therefore, allowance 
for future needs in construction is 
essential if Edmonton is to achieve 
a steady, orderly growth and not be 
handicapped for lack of an adequate 
transportation system. 

As the first step in this program, 
an intensive study of Edmonton’s 
cross-river traffic problems was 
made by Stanley, Grimble, Robin, 
Ltd., in 1956. The completed report 
showed that by 1965 four new 
bridges and approach systems, as 
well as improvements to the five 
existing bridges and their ap- 
proaches, would be needed if the 
free flow of cross-river traffic was 
to be maintained. It was further 


recommended that a freeway sys- 
tem be developed in the North 
Saskatchewan River valley that 
would link the existing and pro- 
posed cross-river facilities with 
feeder roads leading out of the val- 
ley. 

Accordingly, grade separations 
and interchanges to the aproaches 
were constructed in 1956 and 1957. 
A two-mile expressway connecting 
the Low Level Bridge to the east 
with the new Groat Bridge to the 
west was completed in 1959. Identi- 
fied as the Lower Road, this 2-lane 
highway is the first stage of the pro- 
ject. When traffic conditions require 
it, a second road will be constructed 
parallel to and above the existing 
road. A portion of the River Valley 
Freeway lying between the 105th 
Street Bridge and the High Level 
Bridge presented design and con- 
struction problems due to topo- 
graphy, drainage and soil conditions, 

The power plant supplying the 
Alberta government buildings was 
situated on a shelf at the top of the 
river bank. The area just below the 
shelf had a long history of slides 
and settlements. It was over this 
area that the new expressway was 


to pass. Tests by R. M. Hardy & As- 
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@ SECTION through project showing ultimate development. Future road at upper right; detail of fill construction at left. 


sociates, soils consultants, showed 
that while the power plant was on 
stable material, ground water was 
being led via coal and sand seams 
to the valley bank .This water, to- 
gether with surface runoff, kept the 
surface material of the slope in an 
unstable condition and was respon- 
sible for the slides and failings. 

Upon the recommendation of 
Hardy & Associates, all unsuitable 
and soft materials were removed 
and replaced with a clean gravel 
fill on a 2-ft. sand blanket filter. 
This enabled the entire embankment 
to act as a drain, with the sand 
blanket filter preventing fines from 
the bank from being led into the fill 
to impede the free flow of water 
The surface of the gravel fill was 
protected from the river erosion and 
ice damage by a heavy rip-rap of 
100-lb. minimum fieldstone and 
boulders. 

Armco bin-type retaining walls 
were used to stabilize the embank- 
ment and prevent bank erosion 
These are gravity type retaining 
walls assembled from prefabricated 
parts. The stability of the walls 
comes largely from the weight of 
the fill confined within the bins. Re- 
sistance against sliding was pro- 
vided by the friction of the confined 
fill on the foundations and by ex- 
tending the wall into foundation 
material. In this case the bins were 
filled with the same granular ma- 
terial that was used for the embank- 
ment, A clay cap 5 ft. in depth wes 
placed on top of the fill to economize 
on gravel, stabilize the shoulder of 
the slope and to facilitate the 
future placing of a 42-in. water 
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main and a 72 KV power cable. The and all indications point to the suc- 
wall is 1170-ft. long and up to 13.33- cessful stabilization of the bank. 
ft. high. Drainage from this wall At the present time, Edmonton in 
was provided by the sand blanket cooperation with the Edmonton Dis- 
and by weeping tile placed longi- trict Planning Commission is con- 
tudinally behind the base of the ducting a comprehensive traffic 
wall. survey of the metropolitan area. The 
Prior to construction, four piezo- purpose is to evolve a plan of 
meters were installed at strategic arterial road systems, downtown 
locations and elevations to assess the parking, one-way streets and mass 
effectiveness of the drainage sys- transportation systems which will 
tems, Recent readings indicate that serve as a master plan for future 
the water problem is under control work. 


“Sa. sa . 3 emcee 
@ BIN WALL construction was carried on simultaneously with backfilling. Ma- 
terial was placed in 6-inch layers and well tamped to minimize settlement. For 


drainage, fill material contained much granular material, 3-inch maximum. 
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A LOOK AT 
EUROPEAN COMPOSTING 


JOHN S. WILEY 
Sanitary Engineer Director 
Public Health Service 


HE composting of domestic wastes 

has “gone to college” in Europe, 
where there are literally scores of 
municipal composting plants, many 
governmentally supported. There is 
little commercialization, perhaps no 
more than sewage treatment is com- 
mercialized in the U. S. 

Indications of the interest in com- 
posting are the number of plants; 
the cooperation between agricul- 
tural, public health, and public 
works officials; and the extent of 
specialized equipment developed for 
refuse handling, sludge dewatering, 
and composting. For example, 20 
Dano egsetor (grinding-screening) 
plants were built in Europe, gen- 
erally from 1938 to 1955, and 24 
Dano biostabilizer plants have been 
built or placed under construction 
since 1953 (32 world-wide). In the 
Netherlands alone, there are 13 
compost works serving 22 cities with 
a population of 1.7 million and treat- 
ing about 25 percent of the total 
municipal refuse by three different 
processes. 

An International Congress on Dis- 
posal and Utilization of Town Ref- 
use, was held in 1959 at Schevenin- 
gen, the Netherlands. It was 
attended by 200 participants from 
22 nations. The author was for- 
tunate in attending this Congress 
and in later visiting 17 composting 
plants in 6 European countries. 


Reasons for Composting 

Reasons for composting are three- 
fold, varying with each country as 
to importance: sanitary waste dis- 
posal, agriculture and economy. As 
the Netherlands is probably the 
leader, it might be interesting to 
review her experiences(1) (2) (3) 
Composting had been practiced for 
centuries, but the great success 
achieved with chemical fertilizers 
decreased interest in organic ma- 
nures after 1900. Compost from 
town wastes became almost un- 
salable, and the cities resorted to 
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@ ALMELO, the Netherlands, plant employs the rasping system. Building at left, 
rear, is receiving; in center is processing plant; windrows are shown in foreground. 


other methods of waste disposal, 
largely open or burning dumps. Al- 
though crop yields increased, it was 
found later that greater amounts of 
fertilizer failed to produce further 
yield increases. It was then believed 
that the soil showed physical fer- 
tility deficiencies due to a decreased 
humus content. 

After 40 years of high chemical 
fertilizer-low organic manure use, 
the pendulum swung back to organic 
manures and compost production 
from domestic refuse to increase 
humus content, water- and air-re- 
tention capacity, trace elements, 
buffering capacity, and ability to 
support beneficial biological activity 
of the soil. In 1929 the V.A.M. 
(Refuse Disposal Company), a non- 
profit and semi-official institution, 
was founded by the government 
with government capital to develop 
composting methods and equipment 
and to construct and to operate 
composting plants. When plants are 
built by V.A.M., the company re- 
ceives funds from municipalities for 
waste disposal and from farmers and 
industry for the sale of compost and 
salvaged materials. However, the 
newer plants are generally owned 
by a city rather than by the V.A.M. 

In 1952, the government-spon- 
sored Stichting “Compost” (Com- 
post Foundation) was formed to 
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stimulate further sanitary waste dis- 
posal and to conduct research on 
refuse disposal and compost utiliza- 
tion. The Ministry of Agriculture, 
on recommendations by the Com- 
post Foundation, issued 10 million 
guilders ($2.67 million) of Marshall 
Plan funds as interest-free loans to 
municipalities for reluse disposal 
plant construction, especially by 
new or improved methods of waste 
conversion. There was (and is) free 
competition between all methods of 
municipal refuse disposal; however, 
all the money was obligated within 
a short time, for 8 composting plants. 

While primary motivation in the 
Netherlands has been soil improve- 
ment, sanitation and water pollu- 
tion control are stressed in tourist- 
minded Switzerland and Germany. 
The Swiss and Germans discourage 
the landfill methoc because of pol- 
lution hazards to either surface or 
ground waters. Thus, composting 
competes mainly with incineration 
and is usually less expensive for 
cities under 100,000. 

Compost has not replaced chemi- 
cal fertilizers, instead the two com- 
plement each other. Fertilizers are 
generally applied yearly; compost 
is applied only every three or more 
years to a given area. 

Present day composting of organic 
wastes is the biochemical decompo- 
sition of the putrescible matter by 
aerobic thermophilic microorgan- 
isms. The process is both oxidative 
and thermogenetic. 

Most municipal composting plants 
in Europe utilize either refuse or 
refuse and sewage sludge, the latter 
being either raw or digested. Refuse 
refers to combined domestic and 
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commercial wastes, including gar- 
bage, rubbish and ashes. European 
refuse is generally much higher in 
ash content and much lower in gar- 
bage, paper, metal and glass content 
than U. S. refuse, although the aver- 
age total weight produced per capita 
is about the same. In most areas win- 
ter refuse contains in excess of 50 
percent ashes, and some plants com- 
post only the summer refuse. The 
first step is often screening to re- 
move fine dust and cinders. The fine 
dust is stored and later reintroduced 
to absorb sludge moisture, while 
the cinders are sold or used as fill. 

Sewage sludge is preferred to wa- 
ter as a moistening agent, but 
neither raw nor digested sludge can 
be mixed with the refuse from an 
equivalent population as it comes 
from the tanks. This is because the 
resultant mixture is too wet for 
composting. Some plants apply only 
enough wet sludge to give the 
optimum moisture; some others use 
only air-dried digested sludge. 
Baden-Baden thickens the sludge, 
while Enschede centrifuges it to re- 
duce moisture content. Dantumadeel 
composts raw night-soil and refuse 
at a new installation. Kirkconnel 
composts raw sludge with refuse 
and/or straw. Some European plants 
also include food processing or agri- 
cultural wastes. 

Generally no bacterial cultures or 
inoculants are employed. The high 
time - temperatures(10) and_ the 
antibiotic effects(11) are credited 
with the destruction of flies and 
other vermin, weed and volunteer 
seeds, worm eggs, and human, plant 
and animal pathogens. 


While there is some argument, the 
consensus is that compost is not a 
fertilizer but a soil builder or soil 
amendment, having values far in 
excess of those based on its N-P-K 
contents. 


Composting Processes 


Although there are many 
tems” of composting municipal 
wastes, they all may be generally 
classified into three process types: 

1) Open windrow, pile, or venti- 
lated bin or pit composting with 
turning. 

2) Composting in ventilated cells 
or units with intermittent disturb- 
ance. 

3) Composting in mechanical 

units with continuous mixing and 
positive aeration. 
The primary objectives of all 
processes are the same: to provide 
optimum particle-size, pore-space, 
moisture, and other environmental 
conditions conducive to aerobic de- 
composition; to mix, reaerate, re- 
adjust moisture, and gradually re- 
duce particle size during active com- 
posting; to cure or mature the prod- 
uct so as to meet public health 
requirements. Secondary objectives 
are to render the compost free of 
shards, glass splinters, bits of metal, 
etc., and to render it suitable and 
beneficial for agronomic use. Thus, 
the refuse must be sorted and 
ground either before, during, or 
after the composting or curing. 


“Sys- 


The Windrow Process 

The windrow process is conducted 
in open air and relies on natural 
ventilation plus occasional turning 


@ COMPOSTING of unsorted refuse is practiced at Mierlo, the Netherlands, using 
the van Maanen system. Refuse train in background; truck loading hopper foreground. 
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to insure aerobic conditions. It may 
be accomplished in windrows, piles 
or ventilated bins or pits, either 
outdoors or under shelter. Turnings 
are accomplished usually with the 
aid of a front-end or conveyor-type 
loader or a traveling or crane grab. 

The van Maanen Process. The two 
largest European composting plants 
are of the van Maanen type, oper- 
ated by V.A.M., and located at 
Wijster and Mierlo, the Netherlands. 
Refuse is conveyed by specially de- 
signed railroad trains from the 
Hague and other distant cities and 
by truck from nearby cities to these 
two isolated plants, serving about 
700,000 and 400,000 population, re- 
spectively. The unprocessed refuse 
is merely wetted and decomposed 
in huge windrows for a period of 
4 to 6 months with one turning by 
large grab cranes. The compost is 
then processed by screening, mag- 
netic separation, grinding, and 
gravity and/or ballistic separation. 
The Wijster plant was constructed 
in 1932, while the Mierlo plant was 
built in 1955 and has more modern 
processing equipment. 

The Mierlo plant processes 70,000 
metric tons/yr., producing 45,000 
tons/yr. of compost and 1,400 tons 
yr. of baled iron. The plant handles 
40 tons/hr. of refuse, producing an 
agricultural compost selling for 
about 4 guilders ($1.10) /ton (pass- 
ing 20 mm. screen) and a horticul- 
tural compost at about 12 guilders 
($3.30) /ton (passing 6 mm. screen). 

Principal equipment items in the 
compost processing plants are: steel 
apron conveyor, vibrating screen 
(20 and 30 mm. perforations), bar 
screen (4-in.), electromagnet, baler, 
rasping machine, secator (gravity 
separator), ballistic separator, roller 
crusher and appurtenant belt con- 
veyors. 

Odor, fly and rodent 
exist at the composting site because, 
after all, the “composting” occurs in 
windrows of untreated refuse, even 
though the interior temperature 
sometimes exceeds 170° F. The re- 
turning trains also carry flies back 
to the Hague. 

Transportation (200 km. or 124 
mi. from the Hague to Wijster) costs 
are rising and the Hague estimates 
1962 hauling costs will be 9.87 
guilders ($2.72) /ton (12). Estimates 
show that this cost is in excess of 
the net incineration costs of 7.08 
guilders ($1.95) /ton after deducting 
7.95 guilders ($2.19) /ton for steam 
and power supplied or sold and 0.74 
guilder ($0.20) /ton for sale of scrap 
iron and ashes(12). Because of these 
factors, it is probable that the 
Hague will switch to incineration in 


problems 
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1962. (Dr. Schaafsma notes (12), 
however, that the incinerator costs 
estimated are much lower than those 
in Swiss cities and in Brussels, and 
also that rail transportation of 100 
km. would cost the same as inciner- 
ation based on the city’s estimates 
for these disposal costs.) 

The Rasping System. The rasping 
system (Dorr - Oliver Refuse 
Treator) provides initial sorting, 
grinding, roller crushing and bal- 
listic and/or gravity separation of 
the refuse, followed by windrow 
composting, generally with turning, 
for 3 to 5 months. Principal features 
of these plants are the V.A.M.-de- 
veloped rasping machine and bal- 
listic separator (also Dorr-Oliver). 

Screening is sometimes used in- 
itially to separate ashes or finally 
to refine the compost. Most plants 
sort out and bale paper, rags and 
ferrous metals for salvage. Receiving 
bins generally taper from 8-10 ft. 
wide at the top to 3 ft. at the bot- 
tom. This design often permits arch- 
ing or bridging of the refuse result- 
ing in non-functioning of the apron 
conveyor. The picking belt is usual- 
ly a plain or cleated belt. Magnets 
are mostly of the electromagnetic 
overband type with transporting 
belt for metals. The rasp provides 
grinding or grating through per- 
forated plates, while the roller 
crusher is provided to reduce the 


@ COMPOST pliant at Edinburgh, Scotland, see Edinburgh (a) in table below, em- 
ploys Dano method, and has a capacity of 20 metric tons per day, serving 27,000. 


particle size of glass, cinders, and 
other brittle materials. The ballistic 
separator flings all particles hori- 
zontally at high speed, segregating 
the more dense and resilient parti- 
cles from the softer organics. 
Windrows are of various sizes, 
usually trapezoidal in cross-section 
and varying in height from 5 to 10 
feet. They are generally outdoors 
on an impervious surface. The 
Dutch scheme is to compost 6 weeks 


in the original windrow, turn once, 
and compost another six weeks. 
They usually place the windrows by 
dump truck, turn with a front-end 
loader, and load finished compost 
with the same loader. This turning 
device does not always provide good 
mixing, aeration, or particle-size 
reduction. 

At Heidelberg, windrows are 
placed by means of a long, horizon- 
tal pivoting conveyor in concentric 





Table 1—European Refuse Composting Installations Visited in 1959 


Capacity 
Served tons /day(x) 


van Maanen 400,000 270 
Rasping syst. 70,000 50 
Rasping syst. 60,000 50 
Rasping syst. 50,000 30 


60,000 50 


Population 


Sludge 


Added Plant Steps* 


City and Country Process 
Mierlo, Neth. 
Delft, Neth. 
Hengelo, Neth. 
Almelo, Neth. 


Heidelberg, Ger. 
Baden-Baden, Ger. 
Uzwil, Switz. 
Kirkconnel, Scot. 
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Jersey syst. 

Dano method 
Dano method 
Dano method 


Dano method 
Dano method 
Dano method 
Dano method 
Calais syst. 


Jersey, C. |., Eng. 
Soest-Baarn, Neth. 
Enschede, Neth. 
Duisburg, Ger. 
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None 
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None 
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Bad Kreuznach, Wer. 
Chur, Switz. 
Edinburgh(a), Scot. 
Edinburgh(b), Scot. 
Calais, France 
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*Each of above plants provides magnetic separation of ferrous metals. 
(x)Metric ton (2205 Ib.) on the Continent; long ton (2240 Ib.) in Great Britain. 
(y)Hommermilling of a portion only. 

(z)Refuse had been pre-separcted 


Legend for Column 6, Plant Steps: 


9 Windrow composting 
10 Dano composting 

11 Tower composting 
12 Pit composting 


5 Vibration screening 
6 Drum screening 

7 Ballistic separation 
8 Gravity separation 


1 Sorting with salvage 

2 Hammermill grinding 
3 Rasp machine grinding 
4 Roller crushing 
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Table 2—Construction and Operating Cost Data (Converted to U.S. Dollars and Short Tons) 


Refuse 


Capacity, 
tons/day 


Process Location 


Mierlo 300 
(composite)” 50 
Jersey 67 
Enschede 82.5 
Duisburg 88 
Edinburgh 22.4 
Calais 88 


van Maanen 
Rasping syst. 
Jersey 

Dano method 
Dano method 
Dano method 
Calais 


*Includes amortization. 
son. “Does not include pre-separation. 


>Based on average figures from plants at Delft, 
*Excludes amortization. 


Gross 
Annual 
Operating 
Cost* 


Capital Costs 
Dollars Dollars 
per per Ton 
Person Refuse 
Served 


1.55 
3.90 
2.47° 
3.95 


1.38 


1,833 
3,400 
8,900 


2.54 
3.73 
10.15 


4,500* 


9,227 1.00° 


‘Daily capacity. 


Income, Dollars 
Compost 
Price 
per Ton 
Capacity’ Dollars/Ton Ex Works 


Hengelo, and Schiedam. 


Electric 
Net Ann. Power 
Oper. Cost Required, 
kwh 
per ton 


Salvage 
Price 
perTon Dollars/Ton 

Refuse Refuse* 


0.62 3.6 
1.15 8-9 
0.69° i 
2.44 8.15 
18 


6-7 


*Does not include some 35,000 tourists in sea- 





circles. They are turned by a self- 
propelled, conveyor-type windrow 
turner that appeared to give good 
mixing, aeration, and particle-size 
reduction. Heidelberg turns wind- 
rows 2-4 times, and minimum com- 
posting time is 3 months. Generally, 
temperatures peak at 160° F. in 
windrow composting and exceed 
140° F. for several days, as well 
as after each turning. 

The Baden-Baden System. Ba- 
den-Baden provides only a rotating 
screen for preparation of refuse and 
a mixer for incorporating thickened 
sewage sludge (about 90 percent 
moisture) after short-term diges- 
tion. The sludge—refuse ratio is 
1:3.5 or 4.0. Large windrows, 10 ft. 
high x 28 ft. wide, are centered over 
large, perforated pipes to assist 
aeration. Windrows are turned after 
8-10 weeks and then covered with 
temporary shelters for the rest of 
the 5-month composting period. The 
final compost is screened again. 

The Biihler System. The Biihler 
system plant at Uzwil employs no 
sorting but grinds refuse immedi- 
ately in a hammermill. It then passes 
to a permanent magnet separator, 
vibrating screen, roller crusher, and 
windrows. The conveyors for ground 
refuse are of the enclosed, flight 
type, transporting around corners 
and at any angle. Two or three 
turnings are made at Uzwil with 
either a dragline or front-end load- 
er. The composting time is 2-3 
months. 

The Dumfriesshire System. The 
Kirkconnel plant, Dumfriesshire, 
Scotland, composts raw sewage 
sludge with refuse and/or straw in 
pits provided with ventilation and 
drainage. Refuse is screened in a 
rotary drum screen, sorted by hand 
and magnetically ground and then 
conveyed by hand-pushed rail cart 
to the composting building. Pre- 
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pared refuse, dust (screened from 
the refuse), sewage sludge, straw 
and ground limestone are layered in 
mixing bays, and the wet sludge is 
added to the top of each layer. The 
refuse or straw filters solids from the 
sludge. The filtrate then is returned 
from an underdrainage system to the 
adjacent sewage treatment plant. 
Materials are crudely mixed with a 
fork and remain in the mixing bays 
for 4-7 days. Temperatures reach 
135° F. and moisture is reduced to 
about 70 percent. A traveling grab 
transfers materials from mixing to 
composting pits, where composting 
continues for six weeks. Tempera- 
tures exceed 165° F. during the first 
week the material is in the pits. The 
grab then transfers compost to floor 
level where it undergoes several 
additional weeks of curing, then 
final screening and bagging. 


Ventilated Cell Composting 

This general process involves 
composting in progressive cells or 
units provided with ventilation, 
either natural or forced, and with 
intermittent disturbance (mixing and 
reaeration) as the material drops 
from cell to cell. It usually involves 
a multi-story building, with each 
story containing one or more cells. 
Examples in the U. S. are the 
Frazer-Eweson process (no longer 
in use), the Williamston, Michigan, 
process (also known as the Riker 
process), and the Naturizer process 
(at Norman, Oklahoma). 

The Jersey System(13). The plant 
on Jersey, Channel Islands, England, 
is designed to compost refuse and 
sludge. However, the sewage treat- 
ment plant was not completed when 
the author visited. Steps in this 
process are as follows: rotary 
screening; dust storage; sorting with 
salvage; magnetic separation; rasp- 
ing or hammermilling; automatic 


proportioning of refuse, dust and 
sludge; mixing; composting in six 
cells for one day each; windrow 
composting; maturing; and ballistic 
separation. Cinders, removed in pre- 
liminary screening, are not returned 
for composting. By pre-setting con- 
trols, the proper amounts of dust 
and sludge are added to the variable 
flow of refuse to give a mixture of 
desired moisture content; 65 percent 
has been found to be optimum. The 
materials then are mixed in a rotat- 
ing drum mixer. 

The mixture is transported by 
means of a traveling grab to the top 
of the six-story compost building. 
Cells are perforated semi-circular 
troughs capable of being emptied 
downwards by rotation. The per- 
forations and the chimney effect, 
caused by temperatures of about 
165° F. (in the second or third cells), 
keep the compost aerobic. Further 
decomposition is provided in wind- 
rows under shelter, stacked on hol- 
low concrete blocks, for a 6-week 
period with no turning. For addi- 
tional curing and storage, the com- 
post is finally windrowed outdoors 
on an impervious surface. The large 
plant recently completed in Bang- 
kok, Thailand, is patterned after the 
Jersey system. 


Continuous Mechanical 
Composting With Positive 
Aeration 


This general process involves 
continuous mixing with gradual 
particle size reduction and positive 
aeration. The Earp-Thomas type of 
plant might qualify under this head- 
ing. The plants of this type in Paris, 
at Michigan State (U. S.), and at 
Kobe, Japan, have all ceased opera- 
tion. (The Michigan State and Kobe 
installations involved modifications 
in design and operation from the 

(Continued on page 158) 
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@ THIS modified activated sludge 
secondary treatment plant, which was 
the second plant accepted by Madison 
Township Sewerage Authority, is de- 
signed to serve a new 500-home area. 


PACKAGE 
PLANTS 


PROVIDE SEWERAGE 
FOR A FAST GROWING COMMUNITY 


LAWRENCE HIRSCH 


Charles J. Kupper, 
Consulting Engineers, 
New Market, New Jersey 


SEWERAGE authority com- 

mittee, working cooperatively 
with subdivision developers, the 
Township Committee and Planning 
Board and the County sewerage 
authority, has installed sanitary 
sewerage facilities in Madison 
Township, New Jersey, with a pres- 
ent value of $2,780,610. Planning has 
extended over five years; actual 
construction for three years. 

A flexible master sewerage plan 
developed by the Authority embod- 
ies prefabricated package-type lift 
stations and primary and secondary 
sewage treatment plants for ex- 
pendable installations, These are to 
be supplemented by a permanent 
system of six major trunk sewers, 
one major pumping station and one 
permanen: sewage treatment plant 
as the Townshiv develops. 

The first package treatment plent 
a modified activated-sludge secon- 
dary type, was eliminated within 
three years by by-passing to the 
newly constructed South River in- 
terceptor of the Middlesex Coun'y 
Sewerage Authority (MCSA) via 
the outfall leg of the Madison Au- 
thority’s first trunk sewer com- 
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pleted in 1959. 
A second package type secondary 


treatment plant designed for 450 
home units with expansion poten- 
tial, was acquired from the Central 
Park subdivision developer. Ulti- 
mately this plant will be converted 
to a permanent pumping station 
for conveying sewage to the Laur- 
ence Harbor - Cliffwood Beach 
drainage area of the Township. 

A third sewage treatment plant, 
primary type, was acquired in June, 
1960, together with the collecting 
sewer system for Knollcroft, a new- 
ly developed 200-home subdivision 
in the Cliffwood Beach area of the 
Township. 

Three underground package type 
pumping stations have been accept- 
ed from the developers and are 
owned and operated by the Au- 
thority. All are equipped with sepa- 
rately housed, auxiliary gasoline 
powered generators, a requirement 
of the Madison Sewerage Authority 
and of the State Department of 
Health. 

Two of the generators, centrally 
located in Sayre Woods South, cur- 
rently a 1700-home development, 
are enclosed in low cost garage type 
structures blending with the devel- 
opment architecture. Pumping facil- 
ities will soon be replaced by exten- 
sions to the newly constructed Deep 


run gravity trunk sewer. One ex- 
tension is on the engineer’s drafting 
table and will eliminate one pump- 
ing station. 

The third pumping facility is op- 
erable and complete, less finished 
grading, fencing and access road. 
It is temporarily maintained by the 
subdivision developer to serve the 
first several occupants of a 200- 
home subdivision. 

Some 2,000 homes are currently 
connected to the sewer system 
through 141,628 feet of 8 to 12-in. 
collecting gravity sewers (asbestos 
cement and vitrified clay pipe), In 
addition are 16,544 linear feet com- 
prising the 24 to 36-in. Deep Run 
trunk sewer. 

The first major trunk sewer was 
completed in the fall of 1958, con- 
necting the 1700-home Sayre Woods 
South subdivision collecting sewer 
system to the South River intercep- 
tor of the MCSA. 

The growth of the Township and 
installed sewerage facilities has 
been rapid. The population of 7,366 
in 1950, had no sewers; in 1958, with 
a population of 16,000, there were 
400 sewer connections. In 1959, the 
increase was to 20,000 population 
an 1,237 connections; in 1960, the 
22,691 people were served by 2,002 
sewer connections (for the first six 
months.) 





The success, or failure, of a sew- 
erage authority project is depend- 
ent on the practicability of con- 
structing, operating and paying for 
the project. Working with the Con- 
sulting Engineer’s feasibility report, 
the investment banker or financial 
advisor applies the final and most 
important test: Is the rate structure 
and revenue forecast sufficiently 
sound to warrant financing of the 
project? 

Madison Township was quick to 
see the need for long-range plan- 
ning in the early 50’s as it became 
clear that builders and realtors were 
interested in the Township’s favor- 
able development potential. With 
many new problems to be faced, 
early action created the Madison 
Township Sewerage Authority, a 
public corporation under New Jer- 
sey law. 

The Authority’s engineering, legal 
and financial advisors translated 
ideas into working policy, rules and 
regulations governing the submis- 
sion, review and approval of major 
subdivision sewerage plans. The de- 
sign features of each subdivision 
plan is handled by professional 
engineers, permitting unrestricted 
planning by each developer to suit 
his particular timetable with mini- 
mum engineering costs chargeable 
to the Sewerage Authority. A master 
sewerage plan developed by Au- 
thority engineers provides a flexible 
but definitive blue print of overall 
requirements. 

An agreement was consummated 
between the Middlesex County 
Sewerage Authority (MCSA) and 


a 


FRE: 


Le 


2 ee 


vy RENEE 


@ FLOW METER and sampling device measure volume of flow and physio-chemical 
characteristics of sewage delivered to the County Authority by the Madison Town- 
ship Sewerage Authority. The measured factors determine cost of sewage treatment. 


the Township Authority to convey 
Township sewage from the South 
River drainage area (comprising 
80 percent of the Township’s 40.2 
square miles) through the County’s 
South River interceptor sewer for 
treatment and disposal by the 
County. The contract is similar to 
those accepted by other municipal- 
ities in the Lower Raritan Valley. 
The MTSA master plan is a 
working guide to potential develop- 
ers and their engineers, From this, 


@ THIS primary treatment plant for a subdivision is designed for 200 homes. 
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the engineers can prepare prelimin- 
ary cost estimates and plans for 
their local sewage collecting sys- 
tems. Upon approval of final plans, 
the on-site and off-site sewerage 
required for a development is in- 
stalled by the builder’s forces, and 


inspected by the Authority’s En- 
gineer. Inspection costs are borne 
by the builder through appropriate 
fees charged by the Authority. 

The trunk sewers are designed to 


serve natural drainage areas ac- 
cording to zoning requirements but 
tempered by hydraulic and econ- 
omic feasibility considerations. Typ- 
ically, a developer’s 24-inch design, 
off-site trunk sewer was increased 
to 36-inch for area-wide consider- 
ations. The Authority reimbursed 
the developer for the differential 
cost of constructing the larger sew- 
er. 

Maintenance and Operation 

Because the bulk of the sewer 
system has been acquired at min- 
imum cost, the system requires a 
nominal amortization schedule in 
relation to its construction cost and 
far greater replacement value. The 
single largest expense in the $86,000, 
1960 operating budget, covers ser- 
vice charges to the County Sewer- 
age Authority for conveyance 
and treatment of sewage discharged 
to the County system. This was es- 
timated at $50,000 for the 1960 
Budget, anticipating an average 
number of homes occupied over the 
full year and based on unit charges 
established by the County rate 
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schedule. The County rate schedule 
is a basic program reflecting County 
sewage treatment operating costs. 
A Parshall flume and automatic 
sampling collector installed at the 
County-Township connection point 
measures four sewage characteris- 
tics: 1) Flow mgd; 2) biochemical 
oxygen demand; 3) chlorine de- 
mand; and 4) suspended solids. 

Roughly 75 percent of the cost is 
based on flow charges, and the re- 
mainder on BOD, chlorine demand 
and suspended solids. A 22 percent 
increase has been effected in 
County costs since 1958, somewhat 
offsetting the lower rate of charge 
for larger flows. 

Infiltration is combatted by rigid 
inspection of materials and work- 
menship during construction and by 
using standardized methods of tap- 
ping existing sewers; and continual 
surveillance is maintained for un- 
authorized taps or storm drain con- 
nections. Some $30,000 in the 1960 
Budget covers the administrative 
expenses, bond amortization and 
operating costs for maintaining two 
pumping stations and two sewage 
treatment plants. Both plants are 
costly to operate, as anticipated, be- 
cause they are relatively small in 
size and neither plant is presently 
operating at or near design capacity. 
Hence revenues are reduced, but 
fixed expenses for operation are not 
proportionately reduced. 


Revenues and Rates 


The New Jersey State Sewerage 
Authorities Law requires that equal 
classes of users, deriving equal ben- 
efits from the sewer system must 
pay the same service charge. The 
unit rate has been established at 
$60 per year for single family 
dwellings. This rate was developed 
from sewage treatment cost factors 








involving both County contract 
costs and MTSA treatment plant 
costs; operating costs of the sewer 
system; and administration and 
bond amortization costs. When 
necessary, the rate schedule has 
been amended to add new rate 
charges for different classes of users 
as they have been connected to the 
sewer system, Because all sewer 
service is supported by revenues 
derived wholly from sewer users, 
every participant must be charged 
commensurate with the sewer ser- 
vice to be derived. Hence the Board 
of Education, all religious organ- 
izations, etc., pay amnual sewer 
service charges 


Sewer Revenue Bonds 


No sewage project (or major sub- 
division) is considered feasible by 
the MTSA unless it provides fully 
for the present and for a reasonable 
future design period and is finan- 
cially self-supporting. 

The respective goals of builders 
and the Authority have been re- 
solved in part through a long- 


term financing program. In effect, 
lenders of funds have been willing 
to invest in the Township, through 
the Authority, whereby the burden 
of costs for a well-planned sewage 
system will be shared by future 


residents and builders participating 
in the sewerage program. 

The Madison Authority Bond Is- 
sue of 1959 provided $360,000 in 
bonds, maturing up to thirty years. 
The issue was attractive to investo 
because of its exemption from fed- 
eral income taxes. The lender is 
protected by a trust agreement re- 
lating to the issuance of the bonds 
and the operation of the Authority. 

The trust agreement provides 
that a coverage of 25 percent in ex- 


@ TEMPORARY pumping station at a new subdivision. Maintenance man looks into 
hatch of the packaged pumping station. Structure houses gasoline driven generator. 
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cess of all operating costs must be 
provided by the supporting rev- 
enues. Surplus funds are required 
to be transferred to a renewal and 
replacement fund after meeting 
the requirements of a reserve ac- 
count. The Consulting Engineer is 
specifically charged with the re- 
sponsibility of reviewing Authority 
operations and certifying compli- 
ance with the trust agreement obli- 
gations. He assists in the prepar- 
ation of the operating budget and 
approves the entire budget. 

The engineer reviews the revenue 
rate schedule annually, certifying 
that revenues are sufficient for all 
operational expenses, the required 
amortization schedule, reserve funds 
and for certified renewal and re- 
placement expenditures, 


Future Projects 


Preliminary engineering design 
has commenced on major sewerage 
projects in older sections of the 
Township. Two projects currently 
in the preliminary engineering de- 
sign stage have been estimated to 
cost $2,350,000 and will provide 
sewerage to 2800 homes, schools and 
commercial establishments. These 
will include a trunk sewer and col- 
lecting system for the Old Bridge 
area to be connected to the MCSA 
system; and a treatment plant, 
trunk sewer and collecting system 
to serve the Laurence Harbor-Cliff- 
wood Beach area of the Township, 
located on Raritan Bay. 

The projects are of the self-liqui- 
dating type, financed by revenue 
bonds, and supported by current 
sewer rental charges. At the com- 
pletion of these projects, all but one 
major developed area in the Town- 
ship will be sewered. 

Engineering design costs are be- 
ing financed by a federal loan under 
the provisions of Public Law 560, to 
be repaid at the start of actual con- 
struction of the projects. The pro- 
jects also qualify, in part, for fed- 
eral grants under Public Law 660 
(water pollution act) and it is 
planned to request a construction 
grant for the proposed treatment 
plant and major trunk sewers. 

The Raritan Bay project will per- 
mit combining the operation of a 
small treatment plant with that of 
the much larger facilities of the 
proposed plant, permitting unit cost 
savings. The Old Bridge Project 
will provide a greatly increased 
sewage flow to the Middlesex 
County System and again all par- 
ticipants will benefit from the re- 
duced unit costs for conveyance 
and treatment of the sewage at the 
County plant. 
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The City of New Albany, Indiana, recently placed in opera- 
tion a single plant which combines both mixed refuse and 
sewage sludge disposal functions. The installation of the 
C-E Incinerator Stoker and the C-E Raymond Flash Drying 
System at this same site enables New Albany to benefit 
from the economies inherent in a dual purpose plant. 

Two C-E Incinerator Stokers with a daily capacity of 
80 tons each, reduce refuse to a sterile ash that is free from 
clinkers and suitable for use as a sanitary land fill. “No-cost” 
Btu’s from the burning refuse are used by the C-E Raymond 
Flash Drying System for drying the sludge. The utilization 


of this heat eliminates all auxiliary fuel requirements. 
Primary sludge filter cake is reduced to approximately 
8 per cent moisture content in the C-E Raymond Flash 
Drying System. The dried product can be sold for use as 
a soil conditioner to help defray plant operating expenses, 
with any excess being burned in the refuse incinerator. 
Each of these C-E systems has been service-proved in 
installations large and small, and the combination furnishes 
a dependable and economical solution to a community’s 
sewage-refuse disposal problems. Your nearest C-E office has 
more information readily available to you or your consultants. 


_ New Albany 
operates combined 
mixed refuse and 
sewage sludge disposal facilities 
at same plant site 
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The Municipal Sewage Treatment and 
Incinerator Plant at the City of New Albany, 
Indiana, contains the C-E Raymond Fiash 
Drying System and two C-E Incinerator 
Stokers. 


Consulting Engineers: 
Consoer, Townsend & Associates, Chicago. 


Contractors: 

Fruin-Coinon Contracting Company and 
C&C Construction Company (a joint venture), 
Fort Wayne, indiana. 
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COMBUSTION Ky ENGINEERING 


C-293 
Raymond Division: 427 West Randolph Street, Chicago, Ill. 
Eastern Office: 200 Madison Avenue, New York 16, N.Y. 


Western Office: 510 East Si 
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ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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NEWS BULLETINS 





AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





APWA Receives $2,700 Grant 
For Transportation Seminars 


The Automotive Safety Founda- 
tion has approved a grant to the 
American Public Works Association 
in the amount of $2,700 to be used 
to help finance a series of seminars 
to acquaint public works officials 
with the need for urban transporta- 
tion planning and with modern 
planning techniques. These funds 
are to be matched by the Associa- 
tion. 

Plans and arrangements for the 
seminars will come under the di- 
rection of APWA’s Transportation 
Committee headed by John A. Bai- 
ley, executive director, Urban 
Transportation Study Board, Phila- 
delphia, Pa. The Board of Directors 
of the Association established a 
Committee on Transportation in 
1960 for the express purpose of 
acquainting public works officials 
with the program developed by the 
National Committee on Urban 
Transportation and more _ specifi- 
cally, to give them a _ working 
knowledge of the techniques, stand- 
ards and procedures described in 
the manuals. 

The seminars will be held in vari- 
ous cities across the country to per- 
mit easy access for attendance. The 
first will be held in Richmond, Va., 
on March 29, 30, and April 1. Fur- 
ther information concerning this 
seminar and the scheduling of others 
will be available in the near future. 

The long range goals of the semi- 
nars will be to focus the attention of 
public works officials on the im- 


portance of urban transportation 
planning and acquaint public works 
officials with the latest techniques, 
procedures and developments in 
this important field of activity. 


Make Your 1961 Nichols Award 
Nomination Now 


Nominations for the Charles Wal- 
ter Nichols Award are now being 
received by the Award Committee 
headed by Samuel Baxter, Water 
Commissioner, Philadelphia, Pa. All 
nominations must be in by June 15, 
1961. 

This award is presented annually 
to a deserving member of the Amer- 
ican Public Works Association in 
recognition of an outstanding and 
meritorious achievement in the 
broad field of sanitation, including 
refuse collection and disposal, street 
sanitation, sewers and sewage treat- 
ment, and water supply and treat- 
ment. It consists of an honorarium 
of $500 and a scroll describing the 
achievement. 

There are many Association mem- 
bers deserving of consideration for 
this award. It is up to you as a 
member of the APWA to make cer- 
tain that these individuals are rec- 
ognized. To be eligible, the candi- 
date need not to have made a revo- 
lutionary invention, but simply to 
have done something which reveals 
originality of thought and aggres- 
siveness of execution in the opera- 
tion or administration of a function 
or the design of a facility in his 
particular community. 


All that is needed to nominate a 
candidate is one short paragraph 
naming the individual and stating 
what he has done. Mail the nomina- 
tion to the Charles Walter Nichols 
Award Committee in care of the 
American Public Works Association, 
1313 East 60th Street, Chicago 37, 
Illinois. Any further information 
that is needed will be obtained by 
the committee. 

The Award will be presented at 
the annual Public Works Congress 
and Equipment Show, Sept. 24-27 
in Minneapolis, Minn. The candidate 
must be an active member of the 
Association, engaged in full-time 
employment with a municipal gov- 
ernment. The recipient shall be se- 
lected by the awards committee and 
confirmed by the Association’s 
Board of Directors. 


Mid-West Chapters 
Plan Public Works Conferences 


The newly formed Illinois Chap- 
ter and the Missouri Chapter are 
putting their heads together in 
preparation of a Mid-American 
Public Works Conference to be held 
in St. Louis, April 24th and 25th. 

A highly informative technical 
program is being planned to include 
top officials speaking on many of 
the current problems in the public 
works field. Also on the agenda will 
be a social program to help those in 
attendance get acquainted with 
others in the field, to allow for re- 
laxation and enjoyment, and an in- 
formal sharing of ideas. 





OFFICERS: Frederick W. Crane, Buffalo, N. Y., President; Albert G. Wyler, New Orleans, La., Vice President. REGIONAL 
DIRECTORS: (term ending 1961) Louis H. Moehr, Wyandotte, Mich.; John A. Morin, Oakland, Calif.; Roy W. Morse, Seattle, 
Wash.; (term ending 1962) Paul R. Screvane, New York, N. Y.; Manon P. Phillips, Augusta, Ga.; Edward J. Booth. Bis- 
marck, N. D.; (term ending 1963) George J. Maher, Lewiston, Maine; Robert S. Hopson, Richmond, Va.; Harlan H. Hester, 
Fort Worth, Texas. Immediate Past President, Jean L. Vincenz, San Diego, California. Robert D. Bugher, Executive Director. 
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~asophies 


Think twice before you 
speak to a friend in need. 





—Ambrose Bierce 





{ GOOD FRIEND and neighbor was 
chilled to the bone, stuck in the 
snow, and twenty minutes late for 


work. 

He had a short temper, and a long 
shovel. It would have been foolhardy 
to say “Good morning.” Or “What’s 
the trouble?” Or “Need help?” You 
know what I mean. The morning was 
lousy . . . the trouble was plain . . . he 
did need help . . . I had it to offer... 
and the less said, the better. 

I got out the box of salt-chloride 
mix that I keep in the trunk of my 
car, and waded through the drifts to 
his driveway. Silently, swiftly, I 
poured generous piles of the mix fore 
and aft of his rear wheels. By the time 
he’d caught his breath, the mix had 
done its work, and he took off. 

So now his wife calls me the silent 
Samaritan. Of course, she saw the last 
act of this touching little pantomine. 
I got stuck that morning, too . . . and 
I stayed stuck, because the last of my 
mix had gone under my neighbor’s 
wheels. 

The moral of my story is not “Char- 
ity begins at home.” It is “Be pre- 
pared.” Have you checked your stock 
of salt-chloride mix lately? 

Wyandotte Chemicals Corporation, 
Dept. FS,Wyandotte, Michigan. Offices 
in principal cities. 


Wyandotte 


CHEMICALS 


MICHIGAN ALKAL! DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 
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Registration fees for members and 
non-members will be $15.00; for 
ladies $5.00. The Executive Com- 
mittee for the meeting will include: 
Herbert Poertner, public works di- 
rector, St. Louis County, Mo. 
(Chairman); Fred Penning, director 
of public works, Wood River, IIL; 
Thomas Griffin, director of public 
works, Alton, Ill.; Frank Kriz, presi- 
dent, board of public service, St. 
Louis, Mo.; Herman Weise, director 
of public works, Collinsville, IIL, 
and Alfie M. Johnson, department 
of the president, board of public 
service, St. Louis, Mo. 

A second conference, the Tri- 
State Public Works Conference, be- 
ing put on by the Ohio, Indiana, and 


Kentucky Chapters will be held at 
the Gibson Hotel, Cincinnati, Ohio, 
April 27th and 28th. W. C. Wich- 
man, director, department of public 
works, Cincinnati, is general chair- 
man for the meeting. 


Many Topics on Program of 
Northern California Meeting 


Warren Mendel, state manager, 
Engineering and Grading Contrac- 
tors Association, speaking at the 
eighth annual meeting of the North- 
ern California Chapter at Oakland, 
discussed the relations between 
Public Works and the E.G.C.A. at 
the noon luncheon. There were 122 
in attendance. 








The County Officials’ Place In The APWA 


There is no doubt among the county officials with whom I have 
discussed the matter that we have much both to give and to gain 
from our closer association with our counterparts in municipalities. 
This is particularly true in metropolitan areas where urban growth 
around the fringes of incorporated communities generates a con- 
tinuing need for coordinated efforts at both the planning and opera- 
tional levels. 

The American Public Works Association is the one outstanding 
organization that best provides this meeting ground of common 
interests. It not only brings together public officials at each staff level 
in his particular specialty on a national basis, but through its Regional 
and Chapter organizations affords opportunity for mutually bene- 
ficial and constructive discussions and exchanges of views concern- 
ing problems and the solutions which have been developed. 

One very practical example of how the APWA has helped more 
specifically in this regard is in its sponsorship of the training program 
in Municipal Public Works Administration. Here in the Metropolitan 
Washington area surrounding our Nation’s capital, the course put on 
by the University of Virginia was attended by twenty-three officials 
from practically every surrounding jurisdiction, including cities, 
towns and counties in nearby Maryland and Virginia. The course, 
besides its educational and training features, became a monitored 
discussion of common problems and exchanges of ideas on each sub- 
ject. It also brought all of these Public Works officials together weekly 
on an equal plane and afforded them an opportunity to really get 
to know each other. 

Rural living standards and the never-increasing demands for 
amenities available to urbanites in the form of improved roads, 
drainage, utilities and services, as well as the constant necessity for 
advance planning as our population grows, make it increasingly 
important that county officials keep informed and prepared to meet 
the demands as they develop. 

Increasing county membership and active participation in the 
APWA will generate more consideration of county problems. From 
this, logical solutions will evolve. 

The APWA offers this opportunity to the mutual benefit of all. 


Carl W. Porter 


Carl W. Porter is the Director of Public Works 
of Fairfax County, Virginia. A Registered Pro- 
fessional Engineer, he retired from military duty 
in 1958 after over 30 years of active commissioned 
service in the Corps of Civil Engineers of the Navy. 
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NEW 


Catalog 


LATEST 
DESIGNS 


in 


STREET 
LIGHTING 
STANDARDS 














New, streamlined, functional lighting and traffic 
signal structures combine beauty and grace with 
strength and installation ease to complement the 
most modern street, highway or area landscaping. 
These attractive outdoor lighting products are dis- 
played and described with full engineering data 
in Kerrigan's new, round tapered aluminum lighting 
standards catalog. Get YOUR copy now. 


wv 


ADDRESS: DEP’T. P-2 : ae 
ROCKWELL-STANDARD 


STREET AND AREA LIGHTING STANDARDS IN STEEL AND ALUMINUM 
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SWEEPERS... 


Year ’Round 
Fast Cleanup! 


Here’s the fast answer to road and high- 
way sweeping in any season. Rugged 
M-B Sweepers clear roads, walks, parks, 
even lawns of dirt, debris, leaves, snow. 

t, too, for chip spreading, seal coat- 
ing, black topping. There's a type and 
size to make your jobs easier. Ask your 
tractor dealer or write M-B Corporation, 
New Holstein, Wis. 


TRACTOR 
MOUNTED 


Two-way, angling sweepers with power- 
ful hydraulic drive, swing and lift, speed 
up sweeping jobs. Exclusive centered 
sweeping path. Low cost, fixed angle 
sweepers with mechanical drive also 
available. 5 ft. and 6 ft. brush lengths. 


LOADER 
MOUNTED 


[pe awe ~ 
% 


Quick, on-the-job mounting, two-way 
type . . . interchangeable with bucket 
of any tractor loader. Independent hy- 
draulic system with pump remains 
completely assembled on or off tractor. 


PULL-TYPE 


For the big jobs, 7 ft. or 8 ft. two-way, 
pull type sweepers. Engine swings with 
brush providing simplified, rugged drive. 
Traction drive type available . . . also 
sprinkler or blower. 








Mendel stressed the importance 
of the construction industry on the 
economy of the State, citing it as 
the second greatest dollar industry 
in California. He stated that the 
construction industries’ impact on 
the public should be softened by in- 
creased emphasis on public rela- 
tions to explain the why’s and 
wherefores of costs and the neces- 
sity for inconvenience due to con- 
struction activities. According to 
Mendel, the E.G.C.A. banded con- 
tractors together to raise standards, 
and public works people are re- 
quested to judge the association by 
its goals and accomplishments, not 
the few unprincipled members it is 
attempting to educate. To avoid un- 
satisfactory contractor-agency rela- 
tions, it is recommended that a pre- 
ferred bidders list be established to 
qualify contractors. 

During the afternoon, King F. 
Cole, community development di- 
rector, City of San Leandro, spoke 
on “A New Approach to Urban Re- 
newal.” Cole established himself in 
an ivory tower—but installed a PBX 
system to sound out the public and 
gauge politics prior to presenting 
plans for community development. 
A provision was made to review 
master plans annually. Cole had 
trouble getting standard plans and 
federal projects for renewal ap- 
proved by the City Council and the 
public and so he started a “Com- 
munity Development Office” which 
sells ideas and the need for develop- 
ment in addition to the normal 
planning function. 

Carl Messinger, aerodynamicist, 
Hiller Aircraft Corp., Palo Alto, 
spoke on “A Realistic Look at Heli- 
copters.” Messinger stressed that 
heliport facilities are needed before 
the helicopter can be utilized to 
serve the public efficiently. The 
principal use of ’copters is to trans- 
port people, but widespread use is 
made in wire stringing, snow sam- 
pling, fire fighting, agricultural 
seeding and spraying, public service, 
surveying and mapping, and con- 
struction transport. Contrary to 
popular belief the approach and 
take-off patterns at heliports are 
important and an 8:1 slope in the 
clear path for arriving and depart- 
ing ‘copters is necessary. For larger 
craft the heliport pad should be 
400 feet by 200 feet. 


Trends in 
Education 


Speaking on “Trends in Engineer- 
ing Education,” Clark H. Oglesby, 
Professor of Civil Engineering, 
Stanford University, informed the 
group that since World War II the 
overall enrollment of Civil Engin- 


eering students has fallen from 12 
to 15 percent and now is smaller 
than mechanical or electrical en- 
gineering students. The present 
curriculum is based on: (1) Basic 
science and mathematics, (2) pro- 
fessional courses, structural design, 
etc., (3) internship on the job (2 
years for registration). Colleges 
now want to concentrate on (1) 
and leave (2) and (3) to employees 
for on-the-job training. 

Graduate work, due to the growth 
in technical fields, is a requirement 
for the better paying position. There 
are 3 to 4 graduate students to each 
senior at Stanford now. A problem 
arises in that teachers have research 
contracts (which support graduate 
student work) and the aim of the 
Ford Foundation grants to the 
school is to turn out PhD candi- 
dates. This requires research ex- 
perience but allows time for outside 
experience. Many teachers know 
little and care less about profes- 
sional engineering. This means that 
less attention is given to under- 
graduates because teachers are 
wrapped up in research, graduate 
students, and economic planning. 

James L. McAdoo, Bay District 
Lighting Engineer, Pacific Gas and 
Electric Company, spoke on “Street 
Lighting Goals.” McAdoo named 
street lighting as the perfect tool in 
helping to prevent crime and aiding 
the growth of the community. 


Assessment 
Proceedings 


Eugene K. Sturgis, Attorney at 
Law, spoke on “Assessment Pro- 
ceedings.” He defended his profes- 


sion with the statement that the 
great diversification of laws on as- 
sessment proceedings was caused by 
the different approach to the prob- 
lem taken by the originators of the 
laws. In California the 1911 Im- 
provement Act type of assessment 
proceedings is the most popular and 
gives the contractor a first mort- 
gage on all property in the district 
until the assessments are paid off. 
The cost of the work is not fixed, 
however, until the work is com- 
pleted. Others prefer the 1913 Im- 
provement Act method of assess- 
ment proceedings which requires 
public hearings, based on complete 
plans and specifications and defi- 
nite bids by contractors. The cash 
is raised and a fixed price for the 
work has been established before 
work is started by the contractor 
under the 1913 Act method. Either 
type of act is valid and both have 
merit. Proceedings are constantly 
being changed to reflect the needs 
of the originators of the laws—not 
to make work for attorneys. 
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Modern Hartford disposal plant 
uses FITCHBURC CHIPPER 


Hartford’s new municipal incinerator is used to dispose of more than 
400,000 pounds of waste every day. The large picture above shows this 
efficient, attractive plant—one of the most modern in the nation. 


An important part of Hartford’s up-to-date disposal program is their port- 
able Fitchburg Chipper, which cleans up disposal jobs the incinerator cannot 
handle, and goes out on location for road use. 


Hartford had these problems: 


¢ Banana Stalk Disposal + Brush Disposal on New Roads 
¢ Christmas Tree Disposal « Road Clearance from Storm Damage 


How a Fitchburg Chipper solves these problems: 


Joseph J. Coffey, Superintendent of the Hartford Incinerator, tells you in 
his own words how Hartford solves these problems: BANANA STALKS: 
“We chip 2 to 4 tons of banana stalks each week. These stalks will not burn 
regardless of heat in the furnaces, and we had to dump them until the 
Fitchburg Chipper went on duty.” CHRISTMAS TREES: “During the 
post-Christmas season we receive many Christmas trees which we can now 
get rid of without the trouble of watching for burnt-down spike-like stubs 
which cause much trouble with the incinerator equipment.” 


BRUSH DISPOSAL: “Our Highway Division has used our Fitchburg 
Chipper to clean up the brush and branches along newly developed road 
areas. By chipping brush, the city saves in use of both manpower and truck- 
ing costs.” ROAD CLEARANCE: “If we get hit again by hurricanes or 
bad wind storms, we now have an excellent piece of equipment that will 
enable us to readily open up the streets for emergency traffic by reducing 
the fallen branches to chips.” 


As to maintenance, Mr. Coffey says: “Our Fitchburg Chipper will pay for 
itself in a very short time. Maintenance, so far, is just keeping it supplied 
with gasoline and fully lubricated. It is easy to handle, easy to store, and 
very easy to use.” 
Mail coupon for big, FREE, colorful booklet. 
Get th e facts ! Specifications, operating data, explanation of exclu- 
sive Fitchburg Safety Spring, actual letters from users. 


ITCHBURC EF NCINEERING PORPORATION 
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| Name 


(2) Fitchburg Chipper in action | 


Read what leading : 
Fitchburg users say © 


LINE CLEARANCE 


The Shade Tree Service Company, 
Webster Groves, Mo.: “Our figures 
show that production has been in- 
creased by a good 25% with the use 
of the Fitchburg Chipper. One man 
can operate the chipper with ease. He 
alone can handle as much, and more, 
brush in the same length of time as 
could two men loading brush on a 
platform body.” 


POWER COMPANY 
Rockland Light and Power 
Company, Nyack, N. Y.: “Our 
men have been particularly pleased 
with their Fitchburg Chippers. They 
are rugged and reliable and the con- 
venience of flexible, yet instant brush 
disposal has the advantage of pro- 
moting good public relations and still 
gives us efficiency.” 


FiTcheuR 
chippees: 


ana = 


Fitchburg Engineering Corporation 
Fitchburg, Mass., Dept. PW-12 


Send my Free Chipper Booklet. 








(Pesition or Company) 








Now BYERS wears three hats 
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... Single source 
for 3 important piping materials: 


BYERS WROUGHT IRON, 
PVC, STEEL PIPE 


Addition of steel pipe to our tubular product 
line enables Byers field service and engineer- 
ing service departments to assist you by 
giving unbiased opinions on what piping you 
should use in various services. 


xs 2 3 


From our comprehensive technical library 
on piping material we know that: 


Wrought Iron Pipe—is a proven material in 
such services as brine lines, heating and 
drainage systems, to mention just a few. 


PVC (polyvinyl! chloride) Pipe—is used in 
areas where acids and alkalies are deadly to 
metal pipe, also where electrolysis causes 
early pipe failure. 

Steel Pipe—is the workhorse of the piping 
field and used in services where initial econ- 
omy is a major consideration. 


Additional details on one or all three piping 
products can be had by writing or phoning 
A. M. Byers Company, Clark Building, 
Pittsburgh 22, Pennsylvania. 


...and the plus factor is BYERS 97 years of piping experience 


( 


PIPING PRODUCTS: Wrought Iron « PVC « Steel 
ROLLED PRODUCTS: Plates, Billets and Bars « 


nr Wrought Iron « Stainless and Alloy Steel 
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SEWERAGE 
REFUSE 
DIGEST 

















Prepared by ALVIN R. JACOBSON, Ph.D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Automatic 
Sewage Sampler 

The Birmingham, England, Pub- 
lic Works Department has designed 
an automatic sampler for collecting 
sewage on a continuous basis to 
meet the following conditions: 1) 
The sampler had to pass a manhole 
opening only 15% by 20 ins.,; be 
set up on a temporary platform in 
a manhole; and left unattended for 
12 hours. 2) To detect short-lived 
flushes of strong wastes, the appa- 
ratus had to take a continuous sam- 
ple. 3) All parts in contact with the 
sewage (which is industrial) had to 
be acid resisting to avoid damage 
and contamination of the sample. 
The apparatus evolved to meet these 
conditions consists of two layers of 
one-pint polythene sample jars, 
each layer consisting of two con- 
centric rings, mounted in a frame- 
work which comes apart, complete 
with jars, into three separate seg- 
ments. In the center of this array 
is a sealed can which contains a 
12-volt motor and a clockwork time 
switch. The motor drives a vertical 
spindle projecting through the mid- 
dle of the lid. The pumping action 
is obtained by rollers pressing in 
turn on a latex rubber tube. The 
pump discharges continuously into 
the cup on top of the spindle. Every 
15 minutes the clockwork timing 
device switches on the motor driv- 
ing the spindle which is then turned 
through 1/48th of a revolution and 
switched off. This moves the spout 
taking the discharge from the cup 
from one funnel on to the next, 
thereby filling the sample jar in the 
succeeding 15-minute period. When 
the spindle has completed one revo- 
lution, all 48 jars are filled, the 
pump motor is automatically 
switched off and the apparatus stops. 
A 12-volt battery supplies the 
power. The apparatus has operated 
with complete success. 

“Automatic Sewage Sampler.” By 
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Sir Herbert J. Manzoni, C.B.E., City 
Engineer and Surveyor, Birming- 
ham, England. The Surveyor and 
Municipal and County Engineer, 3 
December, 1960. 


Sewer System 
Has 17 Lift Stations 


The City of Shively, a suburb of 
Louisville, is Kentucky’s fastest 
growing community. With an in- 
crease of nearly 530 percent to a 
population of 13,000 in the last 10 
years the City suffered growing 
pains, part of which were caused by 
the lack of sanitary sewers. After 
a thorough study of various pro- 


posals, it was decided that Shively 
should construct its own sewerage 
system and sewage treatment plant. 
With nearly 60 miles of 8-in. to 18- 
in. sewers required to serve this 
large relatively flat area, it was 
necessary to construct 17 lift sta- 
tions in order to overcome the 
necessity of excavating sewer 
trenches in excess of 18 to 20 feet. 
The design took advantage of the 
economies and ease of installation 
of factory-built sewage lift stations. 
The eight factory-built pumping sta- 
tions, ranging in capacity from 120 
to 480 gpm, averaged about $18,675 
each. The six pneumatic ejector lift 
stations, specified for the low ca- 





PRIZE PACKAGES WILL FILL SWEEPER BROOM 














@ FOUR BOXES of “‘Tynex” nylon filament, enough to fill a street sweeper broom, 
were a prize won by assistant city engineer James L. Brock, (left) of Summit, N. J., 
at the 1960 APWA Congress. The Du Pont material may be expected to outlast 15 to 
30 natural fiber brooms under comparable street sweeping conditions, according to 
comparisons made by many city street departments. Fred Stewart (right) Du Pont 
sales representative, also presented Mr. Brock with a spin-fishing rod and reel. 
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Atlantas Planned Future 


WITH P.F.T. 


Atlantans have their eyes on the future. They are not content with their 

tremendous industrial growth which has averaged 83 new industries per year for 

the past 12 years and being the first city in the deep South reaching one million 
population. They are looking forward to an expanding growth. Atlanta is expanding 
and modernizing their sewage treatment plants to meet future needs, 

The South River plant, one of Atlanta’s largest, was built in 1936. Sewage treatment 
equipment by P.F.T. was selected for this plant and has been an integral planned part 
of every expansion. 

WIEDEMAN AND SINGLETON, CONSULTING ENGINEERS of Adanta 
designed each of the three additions to the South River plant. P.F.T. equipment 

at this plant is as follows— 


1936—2 P.F.T. 55’ Floating Covers, 4 P.F.T. 173’ Rotary Distributors. 1953—Added 

1 P.F.T. 55’ Floating Cover, 2 P.F.T. #500 Heater and Heat Exchanger Units with 
P.F.T. Gas Safety Equipment. 1959—Added 2 new P.F.T. high capacity Rotary 
Distributors on 150’ Filter Beds. 1960—Added 2 P.F.T. 100’ Floating Covers, 

2 P.F.T.—Pearth Gas Recirculation Systems, 2 P.F.T. #1000 Heaters and Heat 
Exchanger Units, Supernatant Selectors, Gauge Boards and Gas Safety Equipment. 


This is the first of Atlanta’s four sewage treatment plants to be enlarged in the 
comprehensive plans to prepare for the future. You'll be hearing more about P.F.T. 


in Atlanta’s far-sighted program. 


e oe - ee Ce oe oe atta 
mo wor 


P.F.T. Floating Covers and Rotary Distributors at Atlanta plant. 


) 7 waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
Pe ee 4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. © CHARLOTTE, N.C. «© JACKSONVILLE «+ OCENVER 
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pacity points in the system, range 
in capacity from 30 to 100 gpm at 
an average cost of $9,650. Three job- 
built pumping stations, constructed 
of reinforced concrete and masonry, 
will serve as collection points in the 
system, thereby dividing it into three 
sub-systems of factory-built sta- 
tions. The three job-built pumping 
stations cost approximately $35,000, 
$37,000, and $45,000. The sewage 
treatment plant includes the follow- 
ing major units: Metering assembly; 
shredder and grit chamber; two 35- 
ft diameter clarifiers; two sludge 
digesters and combined control and 
head house; sludge drying beds; 


You'll Get 
“FLEXIBLE” 


Sewer Cleaning 
Equipment 


If it’s for cleaning sewers, “Flexi- 
ble” makes it, from the smallest hand 
set to the heaviest power equipment. 
“Flexible” Sales Engineers spend 
100% of their time working with 
Sewer Superintendents, analyzing 
their problems, and then training their 
crews after delivery. 

A complete line of work-proven 
equipment, backed by the sound coun- 
sel of experienced “Flexible” Sales 
Engineers, gives your city maximum 
results for its sewer cleaning invest- 
ment. 

Get all the facts, without obliga- 
tion. Write today! 


4 
7 
ge tm aaaoniaeh 
i 
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and effluent pumping station which 
discharges the plant effluent to the 
Ohio River, 2% miles away. The 
project was financed by the issuance 
of $3,855,000 in revenue bonds and 
by a $150,000 Federal grant. 
“Sewer System Has 17 Lift Sta- 
tions.” By Claude Lessig, Design 
Engineer, and F. Lee Ross, Project 
Engineer, J. Stephen Watkins, Con- 
sulting Engineers, Lexington, Ky. 
Pusiic Works, January, 1961. 


ABS and 
Digestion 


To determine the effects of syndets 
on anaerobic sewage sludge diges- 


RODDING MACHINES 


SeweRodeR: Sectional rods, Positive 
Dog-and-Chain Drive, Safety Clutch, 
4,000-Ib. thrust, 3,000 ft. per day. 

MonoRodeR: Continuous straight rod 
in lengths to 1,200 ft., Infinitely 
Variable Positive Drive Speed. Footage 
Counter and rotation Tachometer. 

CoilRodeR: Coil rod cleaner for house 
laterals and sewers not over 6” diam- 


jobs and limited budgets. 


BUCKET MACHINES 


Truck-Loder: Loads right into truck, 
ends dumping sewage on street, elim- 
inates shoveling and cleanup. Sets up 
from street level using Surface-Hung 
Manhole Rollers. Safety Belt Booster 
Clutch, Footage Meter, Instant Dual 
Speed Transmission. 


tion, a laboratory study was under- 
taken with the addition of an anionic 
synthetic detergent to a laboratory 
digestion unit. The experimental 
apparatus consisted of two typical 
laboratory units. Each unit con- 
sisted of a four-liter aspirator bot- 
tle to which 3 liters of digesting 
sewage sludge were added. Gas was 
collected in two sets of one-liter 
cylinders inverted in two-liter cyl- 
inders. Both digestion units were 
housed in a common _ incubator 
maintained at 35° C. Based on the 
laboratory studies carried out, the 
following may be concluded: 1) A 
gradual increase in the concentra- 
tion of alkyl benzene sulfonate has 
no apparent effect on the digestion 
process until the concentration of 
the “added” ABS (ABS in excess 
of that present in the raw feed 
sludge) reaches a somewhat higher 
level, when a noticeable decrease 
in daily gas production may be ex- 
pected. 2) Subsequent increase in 
the concentration of “added” ABS 
will result in larger decreases in 
daily gas production. 3) An increase 
in the concentration of “added” ABS 
will be reached which will result 
in a serious disruption of the di- 
gestion process, such that the anae- 
robic decomposition of organic solids 
and gas production will cease. 4) 
The important relationship appears 
to be the ratio of ABS to total 
solids, or possibly to particle sur- 
face area. No work was done to 
evaluate the surface area considera- 
tion, but the fact that digestion units 
are operating satisfactorily with 272 
mg/L ABS indicates that concen- 
tration alone is not the dominant 
factor. An ABS concentration of 3.3 
mg/g of total solids will result in a 
serious disrpution of the digestion 
process. 

“The Effects of ABS on Anaerobic 
Sludge Digestion.” By John W. Her- 
nandez, Associate Engineer, En- 
vironmental Sanitation Services, 
New Mexico Department of Public 
Health, Santa Fe, New Mexico, and 
Don E. Bloodgood, Prof. of Sanitary 
Engineering, Purdue University, 
Lafayette, Ind. Journal WPCF, De- 
cember, 1960. 


Sludge 
Incineration 

Incineration of sewage sludges 
does not necessarily insure com- 
plete elimination of nuisances. Fly 
ash and odor problems are rather 
common and are becoming more so 
as expanding populations encroach 
on sewage treatment plant sites. 
Frequently a solution to this prob- 
lem may be in the construction of a 
tall stack; in other instances, geo- 
graphical conditions or prevailing 
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TRENCH ON TAP 


best for the job—places it accurately wherever required 
for most efficient backfill at lowest cost. And all the 
Cleveland J’s (J-20, J-30, JS-30, J-40) have a 1,000-hour- 
lubricated track that is easy-rolling, friction-free, com- 
pletely maneuverable, tremendously long-lived and 
trouble-free—the world’s finest trencher crawler. 


There's a reservoir of power-and-speed combinations for 
digging trench, here in the Cleveland J-30, that puts 
trench “on tap” right at the operator's fingertips— 
trench as you want it whenever you want it. It lets you 
plan your work closer ... run tighter schedules. . . pace 
all your jobs for lower cost and greater profits . . . cover 
all your trench requirements from 11 to 24 inches wide 
down to 5/2 feet deep. 

You are sure of trench on time, everytime, regardless 
of soil, terrain, weather and other conditions, with a 
Cleveland J] Trencher on the job. The operator has com- 
plete visibility from his seat with 100% control of every 
operation of the machine. With 12 separate crawler 
speeds for each of 4 wheel speeds, he has over 33 non- 
slipping digging-speed combinations from which to 
select the correct combination of power and speed for 
digging in every condition. 

The V conveyor of the Cleveland J models, with its inde- 
pendent hydraulic drive and hydraulic lateral shift, dis- 
charges spoil in either direction at whatever speed is 


Want “trench on tap”? Check the Cleveland J's with 
your distributor. 


CLEVELAND 
TRENCHER 


THE CLEVELAND TRENCHER CO., 20100 ST. CLAIR AVE., CLEVELAND 17, OHIO 





winds bring about complications. A 
notable example was at Pittsburgh 
where public clamor, aroused by 
obnoxious odors, forced a shutdown 
of the incinerators after 54% months 
of operation. Because primary 
sludge was being concentrated by 
the anaerobic flotation method and 
incinerated without the addition of 
chemicals, it was deemed necessary 
to determine whether sludges thick- 
ened by this method had unusual 
temperature requirements for odor 
destruction. Primary and digested 
sludges were obtained from several 
plants and studies on required tem- 
peratures for odor destruction were 


conducted in a Lindberg combustion 
furnace. The gases escaping from 
the furnace were collected in poly- 
ethylene bags for odor evaluation 
by a panel of 5 men. On the basis 
of this study it was concluded: 1) 
That the temperature required for 
odor destruction varies somewhat 
with the character of the sludge 
processed and the method of con- 
centration or conditioning. 2) The 
vapors from only a few sludges were 
adequately deodorized at 1250° F. 
3) Most sludges required a tem- 
perature of 1,300° F or 1,350° F 
and a few required 1,400° F. 4) The 
intensity of odors was appreciable 


BUFFALO 
MUNICIPAL 
CASTINGS 


are available in every size and style! 


No matter what size, shape or style municipal casting you 
may desire — you're practically sure to find a “Buffalo” casting 


to serve your needs. 


Or, where desired, castings may be made to 


your own specifications. Whether you need valve, service or 
roadway boxes, meter boxes, manhole rings and covers or other 
municipal castings, you'll find all “Buffalo” castings designed 


for service and dependability. 


2 pc. sliding type 


adj. 5 


valve box 


Prompt quotations given on all 
your standard or special gray 
iron or non-ferrous castings. 


Write or wire Dept. J for Bulletin M11 


water or gas 


service box 5 


3 pe 


screw type 


valve box 


SINCE 1930 


BUFFALO PIPE & 
FOUNDRY CORP. 


BOX 55 — STATION B—DE 6764 BUFFALO 7, N.Y. 


at 50° F below the threshold level 
and severe at 100° F below. 5) 
Odor-free incinerator operation re- 
quires that strict attention be given 
to control of temperatures in the 
deodorizing zone and that a factor 
of safety be employed commensurate 
with atmospheric conditions and 
other local factors. 

“Temperature Requirements for 
Odor Destruction in Sludge In- 
cineration.” By Clair N. Sawyer and 
Peter A. Kahn, Metcalf & Eddy, 
Boston, Mass. Journal WPCF, De- 
cember, 1960. 


ORP for Sewage 
Plant Control 


Oxidation-reduction potential has 
assumed an effective place as a 
valuable tool in the survey, opera- 
tion and control of sewage treat- 
ment processes at the Miami, 
Florida, sewage works. The use of 
electrical potential measurements 
(ORP) at this plant points the way 
to many other useful process appli- 
cations. It is the belief of the author 
that there are probably many more 
possible uses for the potential meas- 
urements in sewage treatment than 
there are practical and productive 
places to apply it. Some of these 
application possibilities are: 1) 
Measurement of freshness of raw 
sewage entering a plant or in the 
pumping stations. 2) Keeping raw 
sewage fresh with air or chlorine. 
3) Control of prechlorination for 
freshness, odor control, and reduc- 
tion of loading on aeration tanks. 
4) Control of aeration in aeration 
tanks in order to provide sufficient 
air and to avoid waste. 5) Effect of 
aeration condition of final sludge 
and progress of septicization. 6) 
Subresidual chlorination control of 
final and waste sludges within the 
plant as well as in the final effluent. 
7) Measure of conditions of diges- 
tion. 8) Measure of conditions in 
streams, bottom sediments and 
muds. Oxidation-reduction potential 
is a valuable tool in sewage works 
operation, but it must be made more 
convenient and simpler to use and 
interpret if it is to play its rightful 
role in plant control. 

“ORP for Sewage Plant Control— 
From Raw Sewage to Effluent.” By 
Clarance R. Henry, Research Chem- 
ist, Dept. of Water & Sewers, City 
of Miami, Florida. Wastes Engineer- 
ing, December, 1960. 


Other Articles 


“New Compactor Replaces Two Open 
Trucks and Halves Collection Costs.” 
The Borough of Hellertown, Pa., cuts 
re‘use collection costs in half. By 
Frank Force, Manager-Engineer, Hel- 
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installing a Smith & Loveless 


“Oxigest”’ sewage treatment plant 
properly is as important as building it properly! 
Delivered to the installation site 
Building them better and backing them with field service is a on time 
policy we have always stressed—and constant improvement 


is our goal. 


The Smith & Loveless “Oxigest” is a complete, factory-built 
sewage treatment plant for small subdivisions, schools, motels 
and factories—built in single units to serve up to 100 homes 
or can be installed in parallel to serve growing developments. 
For more information on the Smith & Loveless “Oxigest’’— 
and the story of Mike Microbe—write to Department 40. 


A » Sutth & Loveless, 
y, 


——— 
dd Mike Micsote 


. where it is lowered into the 
excavation 


Artist's drawing of an “Oxigest” installation. 


. and bolted securely to the 


concrete pad. 


Then, the motor-blower houses 
are set 


and the excavation is 


backfilled. 


P. 0. BOX 8884 KANSAS CITY 165, MISSOURI, PLANT: LENEXA, KANSAS 
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lertown, Pa. Pusiic Works, January, 
1961. 

“Density of Enteroviruses in Sew- 
age.” This report describes a quanti- 
tative method for the detection of en- 
teroviruses in sewage. By Sally Kelly 
and Wallace W. Sanderson, Division of 
Laboratories and Research, New York 
State Department of Health, Albany, 
N Y. Journal WPCF, December, 1960. 

“Constant Temperature Control 
Unit.” This paper describes a control 
unit for converting an ordinary home- 
type refrigerator to a constant tem- 
perature unit on an intermittent basis, 
as needed for incubation, in the occa- 
sional examinations for BOD. By J. A. 
Castelli, E. P. Pendery and R. C. 
Palange, Robert A. Taft Sanitary En- 
gineering Center, Public Health Serv- 
ice, Department of Health, Education 
and Welfare, Cincinnati, Ohio. Journal 
WPCF, December, 1960. 

“Robot Monitor Keeps Watch on 
River Conditions.” The Ohio River Val- 
ley Water Sanitation Commission has 
developed an electronic sentinel to 
improve its system of river surveil- 
lance for quality control. By Edward 
J. Cleary, Executive Director and Chief 
Engineer, and William L. Klein, Chem- 
ist-Biologist, Ohio River Valley Water 
Sanitation Commission, Cincinnati, 
Ohio. Pust’c Works, January, 1961. 

“Toxicity of Elemental Phosphorus.” 
By means of parallel studies with col- 
loidal and soluble white phosphorus, 
the colloidal form was found to be the 
toxicant for fish. Bv B. G. Isom, Ten- 
nessee Dept. of Health. Journal WPCF, 
Dec., 1960. 


Storm Drain Design 
(Continued from page 89) 


with, a determination of the time of 
concentration which was estimated 
as closely as possible by discharging 
a fire hose at various rates of flow 
at the upstream corner of the block 
and timing the gutter flow to the 
point of en rance into the sewer. We 
finally settled on 12 minutes and the 
local “Intensity-Duration Curves” 
indicated that on the basis of a 
l-year expectancy the critical in- 
tensity would be about 1.0 inch per 
hour, and for a 5-year expectancy 
about 1.6 inches per hour. It should 
be noted in this connection that be- 
cause the methods used in estab- 
lishing a time of concentration were 
not as accurate as a natural rain- 
fall would provide, the resulting in- 
tensities were at best only an esti- 
mate. This was of no great conse- 
quence, however, for if we had 
known the exact figures we might 
still have had to wait 30 years to 
experience such a rain. The sole 
purpose was merely to have a good 
estimate of approximately what the 
most critical situation would be so 
that we might be able to judge prop- 
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erly the observations that we were 
to make, especially in the matter of 
noting whether there was any trend 
in evidence as the critical point was 
approached. 


Analyzing Results 

As a simple and direct way of 
analyzing the tabulated results we 
set up an ordinary graph sheet with 
the horizontal ordinates indicating 
rainfall intensities, “I, in inches per 
hour, and with the vertical ordinates 
representing rate of flow, or “Q”, in 
cubic feet per second. In the for- 
mula Q = ARI, Q divided by I 
would, of course, equal AR, so on 
the graph we plotted two straight 
lines representing the two forms of 
AR under investigation; in one case 
the whole area x 45 percent, and in 
the other the street area only x 90 
percent. On this chart all the actual 
“Q’s” from storms of any conse- 
quence during the two years were 
plotted as points and in this manner 
we had a very simple method of 
determining their relationship to 
the two possibilities under consid- 
eration. 

One glance at the finished graph 
tells the story without any reason- 
able doubt. In the vast majority of 
cases the observed Q’s were ex- 
tremely close to the line represent- 
ing the street area x 90 percent, 
and the variations were so uniform- 
ly distributed on both sides of the 
line that one could only conclude 
that for the special circumstances 
involved, this particular formula 
was as close to the truth as would 
ever be possible. 

As a result of these studies we 
came to the inevitable conclusion 
that in the flat part of the city of 
Puyallup, the simplest and most ac- 
curate procedure for designing a 
storm sewer system lay in using the 
street area only and a runoff factor 
of 90 percent. This means that as 
far as design purposes are con- 
cerned, none of the storm water 
that falls inside the property lines 
ever reaches the sewer system in 
time to affect the peak flow and we 
can therefore ignore it completely. 
We chose the property line because 
it is an easy point to identify, and 
we used 90 percent because common 
sense indicates that this would be 
fairly close to right. In this case the 
formula worked out far more ac- 
curately that one would have ex- 
pected. Had it been otherwise, we 
would have changed our formula to 
fit the observed conditions. 

The important aspect of the whole 
situation is simply this. There are 
two general procedures that can be 
used in designing storm sewers. One 


involves using “accepted procedures” 
that may have little relation to cur- 
rent problems. The other involves 
making the necessary observations 
and tests on the ground and incor- 
porating the results into the neces- 
sary formula. 


When Observations Are Needed 


This is not to imply that observa- 
tions of this sort are a necessary 
preliminary to every storm sewer 
that has to be constructed. If some 
one has already established an in- 
telligent design criteria for any area, 
there is no use in duplicating the 
procedure if the conditions are com- 
parable. There aren’t too many of 
these conditions and they are not 
at all difficult to recognize. First and 
foremost is the general rainfall pat- 
tern for the area; second the type 2f 
soil; third, the slope; and fourth, 
the nature of the man-made features 
that cover the landscape. Well in 
advance of any major storm sewer 
design, rainfall-runoff studies should 
be conducted in every area and to 
the degree necessary to cover all of 
the existing variables. 

Summing up, the design of storm 
sewers differs from anything else 
in the way of utility services, for 
here we are simply trying to out- 
guess nature and are basing our 
conclusions on the balance of prob- 
ability. The best engineering office in 
the country might easily design a 
sewer against a ten-year storm and 
experience a thirty-year downpour 
the day after the job was com- 
pleted. The writer has always lik- 
ened the designing of a storm sewer 
to the problem of taking out an in- 
surance policy. 

First, one has to decide on the 
relative value of that which is to 
be insured and in sewer work this is 
done by identifying the area as, say 
residential, where a little overload 
will merely produce a temporary 
inconvenience; or as commercial, 
where the flooding of basements 
could result in serious financial 
losses. 

This done, the next step is to de- 
cide how much insurance one can 
afford, which, translated into sewer 
vernacular is equivalent to deter- 
mining what expectancy or fre- 
quency will be designed against: A 
one-year, a five-year, a ten-year, 
or what? The shorter the frequency, 
the smaller the critical storm to be 
designed against, and the smaller 
the cost, but the greater the chance 
of having a storm that will overload 
the system. The longer the fre- 
quency, the heavier the storm, and 
the greater the cost, but the greater 
your chances of avoiding trouble. 
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Why it’s all-important to get 
good microfilm pictures! 


Your success with an automated drawing 
file depends mainly on the quality of your 
microfilm reproductions. 


They must be completely legible when checked in 
film readers . . . they must also produce accurate, 
easy-to-read paper prints and duplicate microfilms. 

Here’s where Recorpak techniques and quality 
controls, developed over years of research, pay rich 
dividends for drafting rooms large and small. They 
provide remarkably sharp and uniform pictures on 
low-cost 35mm microfilm which more than meet DO D 
requirements (120 lines per mm resolution at 30 to 1 
reduction ratio). 

Mounting these superb RecorDAk microfilm frames 
in aperture cards gives you an active drawing file 


SRECORDRK 


(Subsidiary of Eastman Kodak Company) 


originator of modern microfilming 
—now in its 33rd year 
IN CANADA contact Recordak of Canada Lid., Toronto 
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which can be kept at the finger tips . . . always avail- 
able for easy viewing in a RecorpDak film reader 

And when paper prints are needed, reduced-size 
prints can be made fast—directly from the “micro- 
film’? card—by low-cost photographic, xerographi 
or electrostatic methods. Duplicate cards can also be 
made for branches, vendors, other agencies for 
pennies apiece. 

Send for free booklet giving additional details on 
this precision system available through Recordak and 


its nation-wide dealer organization 


RECORDAK CORPORATION 
415 Madison Avenue, New York 17, N. ¥ 


Gentlemen: Send free booklet describing Recorpak En 
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Prepared by ALVIN R. JACOBSON, Ph. D. 
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Radionuclide 
Tracers 


Radionuclide tracers have been 
successfully used to study liquid 
flow, coagulation, settling and cor- 
rosion phenomena. Increasing use 
of these types of measurements will 
depend upon the exploration and 
development of these radionuclide 
tracing techniques. No single radio- 
nuclide has proved ideal for all pur- 
poses, the selection depending upon 
the following factors: 1) Half-life 
of the radionuclide; 2) suitability 
for measurement by laboratory or 
field equipment; 3) safety of per- 
sonnel conducting the study and 
others who may be exposed; and 4) 
physical, chemical, and biological 
compatibility with the fluid being 
checked. Radionuclides tracing tech- 
niques may be used for the follow- 
ing measurements: Flow in pipes 
and tanks; tracing ground water 
flow; flow of solids in settling basins 
and in filter beds; measurements of 
water quality; chemical and bac- 
terial assay methods; corrosion and 
scale formation studies; prediction 
of runoff; and many other potential 
uses. 

“Radionuclide Tracers Solve 
Tough Measurement Problems.” By 
D. A. Pecsok, H. P. Kramer and D. 
W. Moeller, Robert A. Taft Sanitary 
Engineering Center, United States 
Public Health Service. Water Works 
Engineering, December, 1960. 


Dominion-Wide 
Program 


In order to bring about a more 
effective program of antipollution 
and water conservation, the author 
has proposed broad action by the 
Dominion government, with re- 
search and guidance as two of its 
main functions. This program would 
be under a leadership of a well- 
organized, effective Water Pollution 
Control Committee representing all 
interests in the field i.e., municipal, 
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provincial and Dominion govern- 
ments and industry. The Dominion 
government would provide the 
necessary climate for the four-way 
partnership so that the end-result 
would be a well-coordinated, ef- 
fective program with the controls 
at the provincial level. The Do- 
minion government would also be- 
come actively engaged in: 1) Public 
education; 2) financing; and 3) legal 
affairs in order to bring about an 
effective control program. The Do- 
minion-wide program is necessary 
for the following obvious reasons: 
1) Research should be done on a 
broad, cooperative program to avoid 
unnecessary duplication. 2) To en- 
courage a cooperative effort at all 
levels of government and with in- 
dustry. 3) Water is the Dominion’s 
most important natural resource. 4) 


Significance of water pollution to 
national health. 5) Provide for 
economic stability. 6) Avoidance of 
non-competitive situations. 7) Quick 
amortization for industrial projects. 
8) More uniformity in the water 
laws. 

“A Dominion - Wide Program.” 
Concerning the use, conservation 
and pollution of water resources. By 
A. L. Van Luven, H. E. McKeen & 
Co. Ltd., Lachine, Quebec. Canadian 
Municipal Utilities, November, 1960. 


Salt-Velocity 
Flow Measurements 


An extensive series of laboratory 
experiments, supplemented by field 
tests, has been made on the salt- 
velocity method of flow measure- 
ment. Comparative flow measure- 
ments were made by a standard 





STANDBY ENGINE HELPS WATER DEPARTMENT 


@ TWO EMERGENCY JOBS in less than a year’s time have made this International 
UV-549 engine a prime asset of the Marin Municipal Water Department, San Rafael, 
Calif. The trailer-mounted standby unit powers a Jaccuzi pump, which was first used 
for several weeks to pump water from one reservoir to another, and later to replace 
a booster on a water main to Hamilton Air Force Base. This time it worked daily 
for a month, 15% hrs. per day to keep reservoirs filled until repairs were made. 
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OVER A MILLION REASONS 


WHY YOU SHOULD SPECIFY 
R. D. WOOD HYDRANTS AND VALVES 


Reasons? Over a million hydrants now in service throughout the 
world. A number like that speaks for itself, says plenty about the 
outstanding features of the hydrant and the excellent service and 
reliability you can expect with R. D. Wood products. 


Conform to A.W.W.A. specifications 


R. D. WOOD COMPANY 


Public Ledger Bldg., Independence Square, Philadelphia 6, Pa. 
Established in 1803 
Manufacturers of "Sand-Spun” Pipe (centrifugally cast in sand molds) 
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weighbridge in the laboratory, and 
by current meters in the field tests. 
Novel apparatus has been con- 
structed which is small and light for 
easy transport in field work, which 
will give satisfactory results in wa- 
ter ot high initial conductivity, and 
which can be operated in pipe lines 
under high heads. Rapid methods of 
analyzing the observations have 
been developed, and as a result it 
has been found possible to design 
completely battery-operated detec- 
tion equipment which should give 
virtually instantaneous measure- 
ment of flow. The laboratory experi- 
ments showed that, subject to cer- 


tain limitations, the apparatus gave 
results with 95 percent confidence 
limits of error +1 percent. The field 
tests appear to confirm this (Au- 
thors’ summary). 

“Developments In Salt-Velocity 
Flow Measurement.” Par Leslie 
Young et G. Wilson, National En- 
gineering Laboratory, East Kilbride, 
Glasgow. La Houille Blanche, Sept.- 
Oct., 1960. 


Iron Removal 
and Softening 

The City of Lancaster, O., popu- 
lation 30,000, has a new 6.3 mgd iron 
removal and softening plant which 


a better Mouse Trap 


The original use of iron body, bronze mounted valves in America 
came about through the discovery of steam power and the resulting 
industrial expansion about 1850 and later. In fact, the valves of those 
times were called “steam specialties.” 

Then in 1920, one of the old line valve companies was liquidated 


and much of the equipment for 


manufacturing iron body, bronze 


mounted valves and fittings was sold to a group of men in Anniston, 


Alabama 


That was the beginning of M & H! The first M & H valves were 
made in 1926, but difficulties were encountered and by 1932 annual 
sales volume was only $95,000. During that year of business depression, 
the Company was reorganized, refinanced, its prod- 
ucts redesigned, its foundry and plant subsequently 
mechanized — and M & H started to grow! 

It is the old story of “build a better mouse trap 
and the world beats a path to your door” — except in 


this case it was a better valve and hydrant 


Today, 


28 vears later, M & H dollar volume of sales amounts 


to many millions annually. 


Such growth in sales volume 


Hard-boiled engineers and utility 


no accident. 


management buy 


valves where they get most for their dollars 


(No. 9 of a Series) 


M:zH VALVE 


AND FITTINGS 


a ABAMA 


COMPANY 


supplements an existing 2.5 mgd 
facility, producing an iron-free, ion- 
exchange softened water. The raw 
water is obtained from wells lo- 
cated in the flood plain of the Hock- 
ing River Valley at a depth of from 
80 to 115 feet and has a total hard- 
ness of 425 and an iron content 
of 3.8 mg/L. The iron is removed by 
discharge of the water to the top 
of the all-aluminum forced-draft 
aerators, air being forced up through 
the water as it splashes down 
through aluminum slats on its way 
to the settling tanks. Six manually- 
operated rapid sand gravity type 
filters remove the remaining precip- 
itated iron turbidity from the set- 
tled water, each filter being 
equipped with four self-propelled 
rotating type filter sweeps. Soften- 
ing is accomplished by means of 
six down-flow ion-exchange soft- 
eners which are regenerated by salt 
brine when a predetermined quan- 
tity of water passes through the 
softener. Once the regeneration 
cycle is manually started it auto- 
matically goes through brining, slow 
rinse, rapid rinse and shut-off, and 
remains inactive until it is manu- 
ally placed on the softening cycle 
again. Semi-automatic features are 
provided as an aid to efficient and 
continuous operation with a mini- 
mum number of operating person- 
nel. The total cost of the new works 
was $1,400,000. 

“Treatment Plant Provides Iron 
Removal and Softening.” By R. E. 
Peters, Partner, Burgess & Niple, 
Consulting Engineers and Kenneth 
W. Cosens, Associate Professor, 
Civil and Sanitary Engineering, The 
Ohio State University, Columbus, 
Ohio. Pustic Works, January, 196i. 


Fish Poisons 
in Water Supplies 


The control of fish in a water 
supply reservoir by the application 
of toxic chemicals may be neces- 
sary. Cost, ease of application, 
safety and effectiveness in destroy- 
ing fish populations are the major 
considerations in the selection of a 
compound from the many com- 
mercial preparations on the market. 
The following factors must be taken 
into consideration: Toxicity of active 
agents to humans, other mammals, 
and to fish in household aquariums; 
effects of fish poison formulations 
and components on water treatment 
processes and, conversely, the ef- 
fects of treatment on these com- 
pounds; tastes and odors produced 
by the components of the formula- 
tions; and effects of water quality 
that may result from decomposing 
fish. The principal toxic agents in 
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PRELOAD PRESTRESSED CONCRETE TANKS OFFER: 


Elimination of future maintenance expense 

75% of contract price spent locally 

Availability 

Attractive appearance 

Over 20 years of design and construction experience 


Price and design information available at no obligation 


Send for Bulletin T-22 
BEEPS oe A Leo 
THE PRELOAD COMPANY, INC. 


® 355 Lexinaton Ave., New York 17.N.Y 


. MM y H 7.048 


© 351 Jefferson, Dallas, Texas 


© Wititeh 


PRELOAD CONCRETE STRUCT HERRICK [IRON WORK 
837 Old Country Road 28400 Clawiter Rood 
Westbury, Long isiand, N.Y Hoywerd, Calif 


Tel.. E0 gewood 3.404 Lucerne |.445 


THE ANADA 
25 Hymus Boulevard 
Pointe Claire, F 2 


Te Oxford 5.6772 


Printed in U.S.A 





,ASE 
HISTORY 


Total Deming Turbines 3 
Total Service Years 39 


Total Service Calls 





MAINTENANCE RECORD— 
DEMING PUMPS 


Year Pump #1 


1949 none 
1950 none 
1951 none 
1952 none 
1953 none 
1954 none 
1955 none 
1956 none 
1957 none 
1958 none 
1959 none 
1960 none 
1961 none 





Pump #2 Pump #3 


none 
none NEW 
IN 
none 1953 
none 
none 
none 
none 
none 
none 
serviced 
none 
none 
none 

















none 
none 
none 
none 
none 
none 
none 
none 
none 
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Engineered for emergencies and 
normal, variable demands, three 
DEMING Turbine Pumps keep pump- 
ing costs ata minimum inthe modern 
water works at Richmond, Missouri. 
Each pump has a capacity of 500 
G.P.M. against a 400-ft. head. As the 
well water has a certain iron content, 
it is aerated, chemically treated and 
pumped into a reservoir. 

In the event of power failure, the 
pump direct-connected to the diesel 
engine takes over to meet emergency 
demands. 


Low Maintenance Costs 


Three DEMING Turbines, each with 
60 h.p., 1750 r.p.m. vertical motors, 
meet minimum to maximum load 


demands at Richmond. Two of these 
were installed in 1949. Since that 
time, one of these pumps received 
a routine overhaul in 1958, otherwise 
neither pump has needed main- 
tenance. The other DEMING Turbine, 
installed in 1953, has required no 
service of any kind. 

The many features of DEMING 
Vertical Turbine Pumps offer practi- 
cal advantages in water works serv- 
ice. For complete information on the 
complete line of DEMING pumps for 
municipal service, write to: 


“DEMING” 
293 Broadway + Salem, Obie 
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fish poison formulations are rote- 
none and toxaphene. On the basis 
of ease of removal of compounds 
studied, it was found that pure 
rotenone is the chemical of choice. 
It is easily removed by moderate 
amounts of activated carbon and by 
reasonable amounts of chlorine 
when 3 hr. of contact time is avail- 
able. However, declorination may 
be necessary. Treatment with chlo- 
rine dioxide offers another means 
of removal. Rotenone also disap- 


pears quite rapidly in the reservoir 
from natural causes insuring rela- 
tively short critical periods at the 
water treatment plant. The prob- 


lems of removal may be more diffi- 
cult with the use of rotenone formu- 
lations, where rotenoid extractives, 
synergists and emulsifiers are added 
to the basic ingredient. The use of 
toxaphene or toxaphene formula- 
tions necessitates the removal of 
practically all the toxaphene at the 
water plant as none of the toxic 
agent is removed by natural dissi- 
pation in the reservoir. Continuous 
treatment with high dosages of 
activated carbon is the only method 
of removing toxaphene; both chlo- 
rine and alum coagulation are com- 
pletely ineffective. 

“Effect of Fish Poisons on Water 





now! ADJUSTABLE 


BIG METER couplings 
\ 


Efficient 
Economical 


Sizes for 12’ 


’ 


and 2” meters 


Made for flange or tapped spud 
meters, copper or iron pipe. 


TAPPED SPUD TYPE 


Ford Lok Pak couplings quickly change 
troublesome, inflexible big meter installa- 
tions into adjustable settings. The efficient 


Write for 


complete information 


pack 


joint 
changing meters, while stainless steel set 


allows ample movement for 


screws lock each joint dependably in place 
on iron pipe (powerful bronze clamps lock 
copper tube couplings). 


for better water services 


THE FORD METER BOX COMPANY, INC., Wabash, Indiana 


Supplies.” Part 1, Removal of Toxic 
Materials. By Jesse M. Cohen, 
Chemist; Lawrence J. Kamphake, 
Chemist; Armond E. Lemke, Biolo- 
gist; Croswell Henderson, Biologist; 
and Richard L. Woodward, Chief, 
Eng. Sec., all of Water Supply & 
Pollution Research Branch, Robert 
A. Taft San. Eng. Center, Cincin- 
nati, O. This is the first of three 
articles on the effect of fish poisons 
on water supplies. Parts 2 and 3, 
to be published in the AWWA Jour- 
nal, deal with odor problems and a 
field study, respectively. Journal 


AWWA, December, 1960. 


Pianning Ahead 
to Stay Ahead 


Spartanburg, S. C., has developed 
one of the best metropolitan water 
systems in the Southland through 
1) sound and consistent policies of 
operation; 2) purposeful and vision- 
ary planning; and 3) an ample 
supply of good raw water. The city 
supply is a soft raw water source 
obtained the South Pacolet 
River whose headwaters lie some 
20 miles from the filtration plant 
Ample rainfall provides plentiful 
water to maintain good reserves in 
the two reservoirs during periods 
of maximum use. The three basic 
policies of the Spartanburg Water 
Works are: 1) To provide ample 
water to meet the demands made 
against the system; 2) to maintain 
a flexible and serviceable system to 
meet the water demand; and 3) 
purposeful advance planning to meet 
the water needs of the entire metro- 
politan county-wide municipal-in- 
dustrial complex. 

“Planning Ahead to Stay Ahead.” 
By R. B. Simms, Superintendent, 
Spartanburg, S. C., Water Works. 
Water Works Engineering, Decem- 
ber, 1960. 


Other Articles 


“A New Look at the Substance Wa- 
ter.” A look at its structure, new uses 
and some of the problems. By Frank E. 
Clarke, U. S. Naval Engineering Ex- 
periment Station, Annapolis, Md 
Pustic Works, January, 1961 

“Demonstration Plants Will Prove 
Workability and Cost of Processes.” 
What you should know about saline 
water conversion. Part II. By Allen 
Cywin, Chief of Demonstration Plants 
Division, Office of Saline Water, U. S. 
Department of the Interior, and Lewis 
S. Finch, Vice President and Chief 
Engineer, Indianapolis Water Com- 
pany. Water Works Engineering, De- 
cember, 1960 

“Growth Can 
ings. Periodic rate increases are 
sential to meet increased operating and 
construction costs as shown by a sur- 
vey of 12 privately-owned water com- 


from 


Destroy Water Earn- 
es- 
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1, REDUCE FILTER 








Smaiier floor space needed for diatomite filtration 
permits lighter, lower-cost building methods and 


materials. 


You save filtration construction dollars 
these 2 ways with Celite diatomite 





One installation after another proves you need 
about 75% less filter housing space for equiva- 
lent capacity when you use diatomite filtration 
with Johns-Manville Celite*. 

Also, diatomite’s lighter, smaller equipment 
permits you to use lower cost building methods 
and materials. For example, a simple concrete 
slab with light framing and siding instead of a 
large reinforced concrete-and-brick building with 
built-in concrete filters#. 

Diatomite filter equipment is so compact 
because it provides a much larger filter surface 
in proportion to size of equipment. In many 
cases, raw water can be filtered directly —pre- 
treatment facilities can be eliminated. For Celite 
removes more suspended solids, including 
amoebae and algae, and turbidity is usually 
much lower. 
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Mined by Johns-Manville from the world’s 
largest and purest commercial diatomite deposit, 
Celite is carefully processed for purity and uni- 
formity. It is available in a wide range of grades 
for best practical balance of clarity and flow rate 
with any suitable filter. For further information, 
see your nearby Celite engineer. For free techni- 
cal reprints and illustrated brochure, 4 

write to Johns-Manville, Box 14, N.Y. JM 
16, N.Y. In Canada, Port Credit, Ont. : 
*Celite is Johns-Manville’s registered trade mark for its diato- 
maceous silica products 


#See Comparison Studies of Diatomite and Sand Filtration by 
G. R. Bell, Journal American Water Works Association, 
September, 1956 or write for free reprint 


JOHNS-MANVILLE 





panies. By H. E. Hudson, Jr., and A. W. 
Sawyer, Hazen & Sawyer, Consulting 
Engineers. Water Works Engineering, 
December, 1960. 

“Ground Water Recharge and Con- 
servation.” A Panel Discussion pre- 
sented at the AWWA meeting, Bal 
Harbour, Fla. Effects o- Viscosity and 
Temperature, Richard T. Sniegocki, 
Dist. Geologist, Ground Water Branch, 
USGS, Little Rock, Ark.; Practices on 
the High Plains of Texas, William L. 
Broadhurst, Chief Hydrologist, High 
Plains Underground Water Conserva- 
tion Dist., Lubbock, Tex.; Conserva- 
tion in Nassau County, W. Fred 
Welsch, Eng. Consultant. Journal 
AWWA, December, 1960. 

“Effects of Stimulation on Well Op- 


~ 


control 


erating Costs and Its Performance on 
Old and New Wells.” This article is the 
third of a series by the author on vari- 
ous aspects of well siimulation. The 
earlier articles were published in the 
March and May 1960 issues of the Jour- 
nal. By Louis Koenig, Research Con- 
sultant, San Antonio, Tex. Journal 
AWWA., December, 1960. 

“Household Detergents in Water & 
Sewage.” A report of the latest research 
work investigating the effects of syn- 
dets in water and sewage. By P. J. 
Weaver, Product Development Divi- 
sion, Procter & Gamble Co., Cincin- 
nati, O. and Member, Research Steer- 
ing Committee Association of Ameri- 
can Soap & Glycerine Products, Inc. 
Water & Sewage Works, December. 


for algae and aquatic weeds 


In small amounts, Triangle Brand 
Copper Sulfate controls algae growth 
and kills some of the more trouble- 
some aquatic weeds. They disinte- 
grate where they are, which prevents 
downstream infestation or clogged 
waterways. 

In sewage pipes, Triangle Brand 
Copper Sulfate can be used in such 


Phelps Dodge 


300 PARK AVENUE, 


low concentrations to control root 
and fungus growth that surface trees 
remain unaffected. 

Two informational booklets, “The 
Use of Copper Sulfate in the Control 
of Microscopic Organisms,” and 
“Copper Sulfate for Root and Fun- 
gus Control in Sanitary Sewers and 
Storm Drains,” available on request. 


Refining Corp. 


NEW YORK 22, N. Y. 





Graduate Training and Research 
in Environmental Health 
Engineering 

A bulletin has been issued by the 
California Institute of Technology, 
Pasadena, Calif., outlining the pro- 
grams for graduate education, train- 
ing and research in engineering for 
environmental health. The new en- 
gineering laboratories, completed 
last November, provide 1% acres of 
area with facilities of special value 
for graduate students. The program, 
which is primarily for candidates for 
a Ph.D. degree, is under the direc- 
tion of Jack McKee, who is assisted 
by nine specialists in the various 
fields. 


American Sanitary Engineering 
Intersociety Board 

The next qualifying examination 
for certification as a Diplomate in 
Sanitary Engineering will be held 
May 18, but applications must be 
received by the Board not later than 
April 1 or possibly April 3, since 
the first day of the month is a Satur- 
day. For information on places 
where the examinations will be held, 
requirements and forms for appli- 
cation, write American Sanitary En- 
gineering Intersociety Board, Inc., 
16th Floor, 33 West 39th St., New 
York 18, N. Y 


Federal-Aid Highway Program 

Theme of ARBA Convention 

With Federal Highway Adminis- 
trator Rex M. Whitton as the key- 
noter and a panel of Congressional 
leaders starring in the final session, 
the 59th Annual Convention of the 
American Road Builders’ Associa- 
tion will be focussed, from start to 
finish, on a discussion of the future 
of the Federal-aid highway pro- 
gram. 

The presence of a new adminis- 
tration in Washington and the ex- 
pectation that Congress will under- 
take a complete re-examination of 
the Federal-aid highway program 
this year have heightened industry 
interest in various legislative de- 
velopments affecting the road pro- 
gram. 

The ARBA Convention will be 
held March 5-8 at the Chalfonte- 
Haddon Hall, Atlantic City, N. J. 


Water Bonus for Payment 
of Water Bill 


Prompt payment of the water 
bill is encouraged in Florence, Colo., 
by giving a bonus of 2,000 cu. ft. of 
water to each customer who pays 
his bill prior to a certain date. This 
permits residents to use water more 
freely on lawns and gardens. 
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Worth looking into...NOW! 


ONE high-speed CASE° W-5 does 
the work of two smaller rigs 
...with up to $2000 less cost! 


Sounds almost too good to be true! BUT comparative tests prove 
that, under normal loading conditions, one fast-cycling Case W-5 
loader, with 1-cu yd high-dump bucket, will move as much pay- 
yardage per day as two smaller capacity outfits mounted on con- 
ventional wheel tractors. In addition to saving an extra operator, 
the more powerful W-5 can save you as much as $2000 in initial 
investment because: (1) it is engineered and built specifically for 
loading and stockpile work; (2) all major components — includ- 
ing engine and transmission — are quality-built by J. I. Case 
Company, instead of being purchased from “outside” sources. 


70% more breakout ... plus better machine balance and double- 
heat treated, high-clearance axles enable the Case W-5 to out- 
perform any similar machine in its capacity range... without 
danger of axle failure. Rear-wheel power-steer, with short 104” 
turn radius, also insures greatly increased maneuverability. 


See one in action ...call your nearby Case Industrial Dealer to- 
day for a free W-5 demonstration. Ask him about the convenient 
Case finance and lease plans, with seasonal skip-payment privileges. 
Or, write J. I. Case Co., Dept B1341, Racine, Wis., for details. 


J. |. CASE CO., RACINE, Wis. 


THE ADVANCE-DESIGN TRACTOR LINE... 


ess than °0700 
For a full 1-cu yd leader with Torque-Converter Drive 


Sa S .0.8. factory, gosoline-powered 
plus freight and toxes. Slightly 
rere ay erty Price subject to change 


You get... 


a rugged 3000-Ib capacity front-wheel-drive 
loader with |-cu yd (SAE rated) bucket, 
188-cu in. Case-built gasoline or diesel en- 
gine, torque-converter drive, forward-reverse 
power-shift, rear-wheel power-steer. Comes 
equipped with big 13.00 x 24, 8-ply drive 
tires, standard 7.50 x 16, 8-ply rear tires, 
12-volt electrical system, front and rear 
lights, usual instruments. Optional extra-cost 
equipment: 1 1/2-yd light material bucket, pal- 
let fork, block fork, all-weather cab. 


12 MODELS... 
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Prepared by L. G. BYRD, Associate Editor 


Freeway 
Design 

Relating the design of freeway 
entrance ramps to traffic behavior 
as indicated by the requirements 
and desires of the driver is a neces- 
sity if maximum efficiency and 
safety in ramp and freeway opera- 
tion is to be obtained. 

Entrance ramp design should pro- 
vide the following: 1) A flat angle 
ramp approach which alines the 
driver along an easy and natural 
path into the freeway; 2) adequate 
visibility to allow the entrance ramp 
driver to judge and accept a free- 
way gap with a minimum of effort; 
and 3) a clearly marked and de- 
lineated entrance ramp which would 
eliminate any confusion in distin- 
guishing between the entrance ramp 
elements and the main freeway 
lanes. 

The concept of considering traffic 
behavior and driver requirements 
is applicable to all elements of free- 
way design. It is essential that free- 
way operational research be con- 
tinued and that the results of such 
research be incorporated into the 
design of future freeway facilities. 

The research work discussed in 
this paper was performed under the 
sponsorship of the Texas Highway 
Department. 

“Driver Requirements in Free- 
way Entrance Ramp Design.” By 
Charles Pinnell, Assistant Research 
Engineer, Texas Transportation In- 
stitute, Texas A & M College. Traf- 
fic Engineering, December, 1960. 


Road Research 
Track 


To help meet the need for practi- 
cal road research facilities in Eng- 
land, a new road research track has 
been built at Crowthorne, Berks. 
The track is three miles long, in 
the form of a figure eight with a 
large paved area in the center. It 
contains a number of different test 
sections and varying types of road 


140 


surfaces. There is also a_ special 
banked approach bend and straight 
length designed so that speeds up 
to 100 mph can be reached. The site 
will also house the entire Road Re- 
search Laboratory. The main objec- 
tives in designing the track were: 
1) To provide large flat areas with 
suitable approach roads to enable 
the stability of vehicles performing 
maneuvers involving steering, brak- 
ing and accelerating at normal road 
speeds to be investigated; 2) to 
provide facilities for studying the 
skidding properties of wet surfaces, 
in particular the material and tex- 
ture used for the sur.aces, the ef- 
fect of the properties of the tire 
and the type of vehicle, its speed 
and braking system; 3) to enable 
vehicle lighting tests to be carried 
out on straight and curved roads 
with surfaces of various types and 
colors; 4) to enable crash-injury 
research to be conducted under ap- 
propriate conditions; 5) to enable 
comparisons of street lighting sys- 
tems to be made under controlled 
conditions; 6) to provide a con- 
tinuous circuit around which vehi- 
cles can be driven while the actions 
and reactions of their drivers are 
studied; 7) to provide facilities for 
traffic tests of intersection layouts, 
traffic signals, road signs, safety 
barriers and other aids to traffic 
flow; and 8) to provide facilities for 
the study of vehicle guidance and 


the many other matters with which 
the Laboratory is concerned. The 
track was designed jointly by the 
Ministry of Works and the Road 
Research Laboratory. 

“The New Road Research Track 
At Crowthorne.” Roads and Road 
Construction (London, England), 
November, 1960 


Traffic 
Analyzer 

Improvements in geometric high- 
way design have been made possi- 
ble through a better understanding 
of traffic performance, driver be- 
havior and highway capacity, ob- 
tained from many detailed studies 
of speed and placement of vehicles 
in the traffic stream. Accurate and 
dependable equipment for obtain- 
ing this information was developed 
by the Bureau of Public Roads 
when, in 1946 the automatic digital 
recording of data for two lanes of 
traffic was made available by means 
of hand-wound solenoids over the 
keys of a standard adding machine 
tied-in with a digital clock to indi- 
cate the time of each recording. 
This two-lane digital speed-place- 
ment equipment served the Bureau 
and cooperating state highway de- 
partments for 10 years. In 1956 the 
recording capabilities of the equip- 
ment were increased to four lanes 
and other basic design improve- 
ments made to incorporate recently- 
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Courtesy Traffie Engineering 


@ ENTRANCE RAMP studies have shown that the most critical point in design is 
the area traversed by the entering vehicle before reaching the nose of the ramp. 
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$7.50 / hour operates 2 Michigans 


Cost averages 20,000 hours, hundreds of different jobs, 
including plowing, loading of record snow 


It all started January 16. Tempera- 
tures dropped to near zero. The wind 
whipped up. Snow began to fall. By 
dusk, the blizzard had dumped 17 
inches on the ground, level measure. 
Drifts were 6 and 8 ft deep—and grow- 
ing. Traffic was halted throughout the 
city—South Bend, Indiana. 


Yet, this was only the beginning. By 
the end of the month, 45.1 inches had 
been measured. It was the heaviest snow 
month, by 10 inches, in the 65 year rec- 
ords of the U.S. Weather Bureau in 
South Bend! A terrific workout was 
given the City’s entire equipment fleet. 


Work 18 straight 
24-hour days 


Among this fleet were two veteran 
four-wheel-drive Model 75A Michigan 
Tractor Shovels. These units worked 
continuously, 24 hours a day, for 18 
straight days. They helped clear inter- 
sections. They plowed snow too deep 
for graders and truck plows. They 
loaded windrows in the downtown 
area. Their speed and versatility helped 
the City Street Department post an en- 


viable record—despite high winds, sub- 
zero temperatures, and the deep drifts, 
not a missed garbage collection, milk 
delivery, or stuck emergency vehicle. 


No repairs needed 


“Our Michigans did a fine job!"’ says 
Dan Richardson, City Street Commis- 
sioner. “In the 18 days of continuous 
work, they stopped only for refueling 
and changing operators—yet, despite 
the long hours of work and exposure 
to moisture, cold and wind, we didn’t 
have to do a thing repair-wise.” 


Cost includes wages, 
maintenance depreciation 


Operating costs, overall, have also 
been exceptionally low. The City of 
South Bend has had the two Michigans 
for years—one almost six years; the 
other, almost four. In 20,000 work 
hours, total, they have had virtually no 
downtime. Major repairs, for instance, 
have cost only $1,500—$2.88 per ma- 
chine per week! Tires on the newer ma- 
chine are original . . . the City sets aside 
$5 per machine per week for replace- 


ment. Other costs, according to depart- 
ment records, have averaged only $3.55 
per hour—/ncluding wages ($1.85), 
fuel, oil, maintenance, depreciation 
($1.00 per hour), and insurance 


Jobs done? Literally hundreds of dif- 
ferent kinds. Snow removal. Street re- 
building. Truck-loading of stockpiled 
gravel, fill dirt, cinders, and salt (5 yd 
trucks in 2 minutes). Back-filling. Street 
cleanup. Retrieving jammed sewer 
buckets. Extinguishing iandfill fires 
Loading broken concrete. 


“No matter what the assignment,” 
says Commissioner Richardson, ‘‘our 
experience has proved you can depend 
on a Michigan Tractor Shovel to get 
there fast, do the work fast, and 
without trouble!”’ 


Michigan is a registered trademark of 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


c| 2499 Pipestone Rood 


Benton Harbor 38, Michigan 
EQUIPMENT 


In Canada: 
Ceanodien Clark, Ltd. 
St. Thomas, Ontario 





developed electronic components. 
The data which are automatically 
recorded for each vehicle are speed, 
lateral placement referenced to a 
designated traffic lane and the pre- 
cise time of day that each vehicle 
passes the point of observation. 
Vehicle speed is recorded as travel 
time in hundredths of a second over 
the known distance between speed 
detectors; lateral placement is re- 
corded as a direct measurement of 
both right and left wheel positions 
with respect to the right edge of the 
traffic lane, by the segmented de- 
tector; and time of day is con- 
tinuously measured in intervals of 


one ten-thousandth of an _ hour. 
These recorded data 
quently taken into the office and 
interpreted through the use of an 
electronic digital computer. The 
first extensive use.of the original 
two-lane equipment took place in 
1947 on the San Francisco-Oakland 
Bay Bridge in California. Since 1948 
the traffic analyzer has been em- 
ployed in a large number of studies 
in cooperation with at least 24 state 
highway departments, city and 
county traffic authorities and a 
number of universities. Areas of 
study for which the analyzer has 
used include: The effect on 


are subse- 


been 


Whether ga 








New Cut-Out Letters, Numbers, Shapes, 
Borders for Easy Signing 


Miro-Flex offers a wide variety of pre-cut, aluminum 
individual letters, arrows, numerals, borders, corners, 
and shapes. Furnished plain or with choice of plastic 
lenses, reflective sheeting or unfinished. Conform to 
Bureau of Public Roads’ and the American Associa 
tion of State Highway Officials’ standards. Make signs 
in your shop, or on-site, to interstate specifications 


Complete Line of Traffic Control Signs 


Miro-Flex embossed signs are easier to read 


have 


added strength and rigidity. Outlast ordinary flat 
surface signs by far. Miro-Flex quality finish is baked 


on to withstand weather wear 
reflectorized with moisture-proof beads, 


Available plain or 
reflective 


sheeting or plastic lenses. Miro-Flex is the finest 
traffic control sign buy. Competitive makes are 


rarely as attractive 














1824 E. SECOND ST. 


MS-1261 
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WICHITA 14, KANSAS 





Standard Traffic Signs Available for | 


te Delivery at Northeastern Warehouse 


Koontz Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pa. 


traffic various shoul- 
der widths and types; the effect of 
edge markings on traffic operation; 
lateral placement guides for the 
AASHO road test; effect of median 
dividers on driver behavior and 
highway capacity; and the truck 
equivalent factor on various high- 
Presently the equipment is 
to determine the 
tive space that small occupy 
in the traffic stream. 

“A Traffic Analyzer: Its Develop- 
ment and Application.” Reported by 
A. Taragin, Chief, Traffic Perform- 
ance Branch, and Richard C. Hop- 
kins, Chief, Instrumentation Branch, 
Bureau of Public Roads. Public 
Roads, December, 1960. 


Rubberized Asphalt 
Emulsion 


operations of 


ways. 


being used rela- 


cars 


A program of surface treatment 
for earth roads is now in its sixth 
year in South Plainfield, N. J. Dur- 
ing the in base 
preparation were tried but the origi- 
nal soil proved best. Where clay was 
in excess of the desired amount, the 
addition of 34-inch road stone im- 
proved stability. The material cost 
for maintenance during the five 
years was $83 per mile and on the 
constructed during the last 
reduced to $68 
cost 
The 
cost an 
$160 
application at 0.3 


years, variations 


roads 
three 
per mile 
$1,320 per 
use of the 
additional 1 
mile for one 
gal. psy. Emulsified 
RS-1 with rubber additive was used 
for seal coating and MC-D or MC-1 
-aling 

alt Emulsion 
Streets.” By 


years it was 
The seal 
mile for 
rubber 


coating 
materials. 
additive 
percent or about 
per 


asphalt grade 


for penetration prior to sé 

“Rubberized Asph 
On South Plainfield 
Charles W. Beagle Bovouvth En- 
gineer, South Plainfield, N. J. Con- 


structioneer, December 5, 1960 


Bailey 
Bridge 

The Bailey Bridge, 
a British government 
Donald Bailey, is basically a 
fabricated throughtruss type steel 
structure which served effectively 
during World War II and is finding 
a continuing value in a civilian role 
Consisting of a very few, standard, 
interchangeable units, the most im- 
portant feature of the structure is 
the panel, a 5-ft. by 10-ft. steel truss 
section. A number of these panels 
when pin connected, 
tinuous girder and two girders, sup- 
ported by called tran- 
simplest form of 
three 


brainchild of 
Sir 


pre- 


engineer, 


form a con- 
cross beams, 
the 
As 
placed side 
box-type girder 


soms, cet 
Bailey 

trusses 
to 


ymprise 
Bridge 


can be 


many as 
side 


and 


by 


lorm a 
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Soil-cement gives more load-bear- 
ing strength per dollar than any 
other low-cost pavement! 


Soil-cement is one pavement that 
really stretches street budgets. 

In most cases, 75% of the mate- 
rials are free! Soil at the site is the 
main ingredient. Even gravel, or the 
broken-up old asphalt can be used. 
This is mixed with portland cement 
and water, rolled solid and given a 
bituminous topping. Local traffic 
can go through on soil-cement pave- 
ment the same day it is placed. 


. 
. 
. 
. 
* 
. 
e 
. 
o 
es 
. 
. 
7. 
_« 
e 
7 
"i 


eeeeeee 
~e ~ 


This core tells 
the story... 
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Core-tested just after completion in 1954 and again in 1958, 
this street showed a steady gain in strength. Sample shown in photo above was cored in 1958. 


Soil-cement pavement grows stronger —strength 
up to 540 psi in just 4 years 


Skilled crews using modern : 
machines can build several blocksa : 


day. And maintenance is kept toa : 
minimum because soil-cement : 
doesn’t pothole or soften. Best of : 
all, it outlasts all other low-cost 


pavements — by far! 
cement for roads, streets, shoulders, 


has increased 250%. 

It’s America’s fastest-growing 
low-cost pavement. Write for free 
information. 


PORTLAND CEMENT ASSOCIATION 


Dept. No. A2-89, 33 W. Grand Avenve, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement and concrete 
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It’s the lowest-cost 
precision-built pavement for: 


ROADS « STREETS 


In the last 5 years, the use of soil- | SHOULDERS ¢ SUBBASES : 


? AIRPORTS * PARKING LOTS : 
subbase, airports and parking lots : . ; 


soil-cement 
\ x \ 
WWI 
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YOUR CHOICE OF 3 
TELEMETERING SYSTEMS 


Remote Supervisory Controls designed and 
manufactured by Healy-Ruff Company are 
easy to supply—simple to use. Control 
only, or recording and indicating as well 
can be supplied. All systems incorporate 
these desirable features: 
@ Receiver can be any distance from 

mitter 
@ Only one pair of wires is required 
@ 48 volt D.C. signal is used for lowest 

telephone line charges 

Heavy-duty mercury switches permit 

direct operation of motor starters 
The RTM provides multi-circuit control, up to 8 circuits over one pair of 
wires with single receiver. Transmitter can be pressure or float-operated. A 
D.C. signal in direct proportion to the pressure air level being sensed is 
transmitted, using proven time-impulse principle. Receiver can be furnished 
with recorder and indicator. 
The Bi-trol controls two pumps over one pair of wires. First signal operates 
one pump—second signal operates other pump. An alternator can be supplied 
to equalize pump wear. 
The Uni-trol controls a single pump. Type TAE is available with a return 
signal, to indicate the pump has started. 

Write for Bulletins RTM and SC 


HEALY-RUFF COMPANY 


791 Hampden Avenue ° St. Paul 14, Minn. 


First in dependable controls for waterworks and sewage—since 1929 
Remote supervisory controls + Complete system controls + Elevated 
tank controls + Sump controls + Hydropneumatic tank controls - 
Float controls + Alternators + Alarm silencers + Protective devices 














WEIGHT? SAFETY? 
S14 if de =A O1@) STO) Vb rz 


uc YANMAR 


DIESEL POWER 


AIR COOLED MODELS— 
2 TO 4% BHP 
WATER COOLED MODELS— 


2 TO 8 BHP a 


2 


Easy starting- 
Smooth running. 
Big engine features 
, in a compact package! 
_”=@ precision product of the new Japan 
o gal) ~~ made to U.S. specifications by the world’s 
‘¢ se ~ largest manufacturer of small diesel engines. 
“— kmmediate delivery from large U.S. 
stocks of engines, accessories and ports. 
for literature and dealer information, write _ 
CONTINENTAL MACHINERY CORP. 
19402 So. Susana Rd., Compton, Calif. Mailing Address: P. 0. B.5309, Long Beach 5, Calif. 


carrying capacity can be additional- 
ly increased by building trusses 
three deep. Where space allows, the 
complete bridge is assembled on one 
bank on a series of rollers and then 
pushed or pulled forward across the 
gap. When the bridge is in place, 
it is jacked down onto bearings. A 
recent example of the application 
of this type of structure is that of 
Scarborough, Ontario where eight 
men erected a 140-ft. long bridge 
over a ravine. The completed 10%- 
ft. wide structure, which provides 
access to a Metropolitan Toronto 
Parks Department 165-acre picnic 
area and offers a direct route for 
Scarborough Township Roads De- 
partment trucks to a sanitary land 
fill near the park, was furnished 
and erected for about $36,000 
“Erection of Bailey Bridge Solves 
Urgent Access Problem.” Roads and 
Engineering Construction (Toronto, 
Canada), November, 1960. 


Roadside 


Maintenance 

Landscape maintenance has been 
approached as an engineering prob- 
lem by the New Jersey Highway 
Department with emphasis on 
proper equipment, use of chemicals, 


reduced mowing concepts and pre- 
ventive maintenance. Experimenta- 
tion in the use of chemicals for weed 
control, ground sterilization and 
grass retardation has been encour- 
aging but has failed to reveal exact 
rules for their use. The proper 
frequency of application in subse- 
quent seasons is still in question. 
Sterilization of guardrail areas was 
tried but, because of erosion, the 
use of inhibitors was preferred. In 
evaluating various types of mowing 
equipment large gang reels were 
preferred over rotaries where large 
areas of turf were to be maintained to 
parkway standards. Quality of turf 
may be of questionable value where 
erosion is adequately controlled and 
weeds are mowed to grass level. 
New Jersey has as an objective the 
freeing of maintenance efforts for 
constructive plantings to improve 
delineation, reduce headlight glare, 
control erosion, abate noise and pro- 
vide living snow fence. Litter re- 
moval as an allied project demands 
attention and maintenance of rest 
areas will increase with the opening 
of the Interstate System. In the last 
fiscal year New Jersey’s landscape 
maintenance costs ran 10 percent of 
total maintenance costs 

“Roadside Maintenance Prob- 
lems.” Paper by J. F. Andrews, Di- 
rector, Maintenance and Operations, 
New Jersey State Highway Depart- 
ment, at the American Association 
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Gradall 


keeps busy all 
winter... 








IN WINTER, Gradall cleans ice out of ditches quickly and cheaply. 
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1 SUMMER, Gradall recuts, slopes and “hand finishes’’ ditches fast at low cost. 


Sooeee © SOAS 


World's largest line of hydraulic 
G ra ad a IL construction and excavating equipment. 
CLEVELAND 3, 0H10 
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of State Highway Officials’ 46th 
Annual Meeting in Detroit, Michi- 


HIGH WAY Sl: 
WEED ee 50 
PROBLEMS ii fsa le 


and the Bureau of Public Roads 
have cooperated in the greatest road 
building program of all time. The 
challenge is evident in the traffic 
figures: 65 million motor vehicles in 
1956, 74 million in 1960 and 114 mil- 


CAN BE ELIMINATED | aches 
assigned as specific jobs the com- 





pletion of the 41,000-mile National 
LIKE | System of Interstate and Defense 
Highways and the reinforcement of 


the state primary and farm-to-mar- 


THIS W ITH ket roads. Accomplishments include 


nearly one quarter of the Interstate 


AMIZ System now in use, 4,500 miles un- 
OL der construction, 10,000 miles in 
preliminary engineering or right- 

W BED of-way acquisition stages, another 

11,500 with location studies com- 

pleted and 5,500 miles with only 

KILLER general route designation developed 

to date. In addition, construction 

4 ° ° contracts have been completed on 

and Amizol combinations 106,000 miles of ABC roads. Aside 
from actual highway building, the 
Federal and state programs have 


Using Amizol alone, or in combination with other weed killers, 
seen 578 research projects com- 


state and local highway departments are instituting success 
& ’ I s are instituting successful pleted and 178 others under way 


and complete vegetation control programs along thousands of including the $27 million AASHO 

miles of roadsides, guard rails, gravel shoulders, bridge abut- Road Test near Ottawa, Illinois and 

ments, center strips and embankments. the intensive Highway Cost Alloca- 
: , , tion Study. 

Amizol combinations provide longer control of more broadleaf “Highway Progress, 1956-1961.” 

weeds and grasses than any product used alone. They pro- Address presented by B. D. Tallamy, 


duce rapid knockdown of existing vegetation, better ki 2 Federal Highway Administrator at 
g vee : ter kill of deep the 46th Annual Meeting of the 


rooted perennials and keep the treated area free of weeds all | American Association of State Hligh- 
season long. way Officials in Detroit, Michigan. 


Costs for total vegetation control are considerably less with Other Articles 
Amizol combinations . . . by 30 percent or more. You use less “What Is The Future of Metropolitan 


chemical to kill more weeds. Your “spraying season” is longer, Transportation?” New concepts, de- 
just as long as weeds are green and actively growing. signed to serve the maximum number 
~ of people in the minimum amount of 
space, offer promising solutions to ur- 
ban traffic congestion. By E. H. Harlow, 
Vice President, Frederic R. Harris, 
For information on how to begin a practical highway Consulting Engineers, New York, N. Y. 
wed ec , . . — : on 8 PUBLIC WORKS, January, 1961. 
weed control program, write for free booklet describing “Traffic Committee Solves Intersec- 
uses, application data and chemical formulations of tion Problems.” Experts in traffic en- 
Amizol—produced by Amchem Products, Inc., origina- gineering, street design and enforce- 
tors of 2,4-D and other basic weed killers ment solve complex problems in Oak- 
/ eed killers. land. By Weston E. Follett, Assistant 
City Engineer, Oakland, California. 
PUBLIC WORKS, January, 1961. 


“Schoolhouse on Wheels for Equip- 
AMCHEM ment Operators.” Training program 
gives California’s highway division a 


, skilled and reliable force of equipment 
Amchem and Amizol are registered trademarks of operators. By Frank E. Baxter, Main- 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) tenance Engineer, California Division 
AMBLER, PA. - St. Joseph, Mo. « Niles, Calif. . oe ee a 

ary, 70 


“Why Government Agencies Need 
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Their Own Engineering Staffs.” By 
Floyd E. Dominy, Commissioner, U. S. 
Bureau of Reclamation. American En- 
gineer, December, 1950. 

“New York State Thruway Paved 
with Bituminous Treatment.” A 4.10 
mile section of the Thruway in On- 
tario County was resurfaced with a 
2-inch binder and 1l-inch surface 
course in 1960. By Ken Smith. Con- 
structioneer, December 12, 1960. 

“Motorway Embankments and Cut- 
tings.” The relationship of the roadway 
to the cut or fill slopes affect aesthetics 
and driving ease. By L. E. Morgan, 
Horticultural Advisor, Ministry of 
Transport, England. The Surveyor and 
Municipal and County Engineer (Lon- 
don, England), November, 1960. 

“The Rail Commuter Problem.” One 
of the most serious problems facing 
metropolitan communities today is that 
of moving people between residences 
and business places quickly and eco- 
nomically. By W. W. Patchell, Vice 
President, Pennsylvania Railroad, Phil- 
adelphia, Pa. Civil Engineering, De- 
cember, 1960. 

“Developments in Highway Mainte- 
nance Equipment.” Changes in equip- 
ment used by Illinois reflect modern 
highway program. By James E. Bell, 
Equipment Engineer, Illinois Division 
of Highways. PUBLIC WORKS, Janu- 
ary, 1961. 

“Fitting the Highway Into the Urban 
Plan.” Through its influence on the 
community, highway planning is an in- 
tegral part of urban planning. By Ellis 
L. Armstrong, Commissioner of Public 
Roads, U. S. Department of Commerce, 
Washington, D. C. PUBLIC WORKS, 
January, 1961. 

“Snow Removal Contracts and 
Heated Pavements Aid Boston’s Win- 
ter.” Use of city forces, qualified con- 
tractors and pavement heating com- 
bine to battle New England winter 
weather. By T. J. O’Leary, Director of 
Transportation, Public Works Depart- 
ment, Boston, Mass. PUBLIC WORKS, 
January, 1961. 


One Way to Get 


Modern Equipment 
The City of Brinkley, Ark., au- 
thorized the purchase of a street 
sweeper. The city traded a used 
cement mixer, a 1953 two-ton Chev- 
rolet truck, a police motorcycle and 
sidecar, plus $500 for a new sweeper. 


Rubber in Bituminous Pavements 


The Natural Rubber Development 
Board has produced a type of rub- 
ber which can be blended into 
bitumen. The surface dressing is 
very resilient and adheres equally 
well to the road surface and the 
chippings. A proportion of 2 per- 
cent by weight of natural rubber 
in bitumen binder is stated to be 
sufficient to obtain a safe and dur- 
able road surface. 
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TRUCO’ DOES IT AGAIN! 
8O% cost reduction in airport 
runway lighting by installation 
of pancake lights 


Above: Drilling holes for light units. 
Left: Cutting slot raceways for wiring. 


Truco “pancake” diamond drill on Truco Model G, gasoline 
powered, truck-mounted drill rig cut holes for light units 6” dia 
x 2” deep. Truco Concrete Saw with 14” Truco diamond blades 
sawed miles of slots for wiring raceways in both bituminous and 
portland cement concrete runways. Even greater savings now 
possible using new Tru-Vac® Vacuum Pad to anchor drill rig in 
seconds. Write for our new Catalog. 


MASONRY DRILLING DIVISION 
WHEEL TRUEING TOOL COMPANY 
171-3200 W. Davison, Detroit 38, Mich. + 575 Langlois, Windsor, Ont. 








NEW! Automatic 
combination gear drive 


JOHNSON 
Redi-Torg » 


Redi-Torq combination right angle 
gear drive with automatic clutch 
eliminates manual switch-over to en- 
gine drive in case of power failure 
Drive couples to engine by flexible 
shafting or couplings—engine clutch 
unnecessary. Engine may be tested 
without interfering with electric mo 
tor operation of pump 

For round-the-clock protection 
against power failure in water, sew 
age and fire installations. Developed 
and proven in municipal and indus 
trial use over several years 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs 


JOHNSON ESS 


GEAR & MANUFACTURING CO., LTD. 


BTH AND PARKER STREETS © BERKELEY 10 ALIFORNIA 





East and Gulf Coast representatives: 
Smith Meeker Engineering Co., 157 Chambers St., New York City 











All-wheel drive and 


is in a class by itself ! 


No matter what your scraper requirements may 
be — small yardage work for land conservation, 
secondary roads etc. to the biggest projects—the 
Euclid TS-14 can cut your earthmoving costs. 


Here’s performance and overal! work-ability in a 
medium size scraper—14 yds. struck and 20 yds. 
heaped—that’s way ahead of any scraper of com- 
parable capacity. With two engines (296 total h.p.) 
and separate Torqmatic Drives for each axle, the 
TS-14 gets a heaped load in a hurry... gets out 
of the borrow pit or cut fast... and highballs on 
the haul road. It can self-load in practically any 


material, and with a pusher it’s a big producer on 
the toughest jobs. 


If you want a one-man earthmoving spread that 
can work more days per year... that handles a 
wider range of jobs and isn’t stalled by steep 
grades and adverse conditions... ask your dealer 
for the new catalog No. 555 or better yet, have 
him show you one in operation. 

EUCLID Division of General Motors 

Cleveland 17, Ohio 


Plants at Cleveland and Hudson, Ohio 
and Lanarkshire, Scotland 








greater versat 








© Twin-Power ...a Euclid exclusive 

e Hydraulic scraper operation 

e Proven planetary drives 

© One-man earthmoving spread 

° Greater service accessibility — = 2 


All-wheel drive “Twins” 
give you a /onger, more 
profitable work season 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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Prepared by CLAYTON H. BILLINGS, Associate Editor 


Whey Wastes and 
Stabilization Ponds 


The sewage treatment plant at El 
Centro, Calif., was designed to in- 
clude primary settling, separate 
sludge digestion and ponds for ef- 
fluent stabilization. Three months 
after completion, the plant started 
producing odors, accompanied by 
sulfide discoloration of nearby 
houses and precipitation of iron 
sulfides in the ponds. Experiments 
were carried out with pilot plant 
stabilization ponds to determine why 
the full-scale ponds were not oper- 
ating in a satisfactory manner. The 
test program revealed that the pri- 
mary cause of the malfunctioning 
was the whey content of dairy 
wastes discharged to the sewer sys- 
tem. The fact that these wastes had 
an accumulative toxic effect on the 


pond also was determined, but the 
precise reasons for this are not well 
understood. The high oxygen de- 
mand of lactose and sulfate forma- 
tion trom whey breakdown are pos- 
sibly significant. The addition of 
nitrates increased the tolerance of 
the ponds to dairy wastes. 

“Effect of Whey Wastes on Sta- 
bilization Ponds.” By T. E. Maloney, 
R. A. Taft Sanitary Engineering 
Center; H. F. Ludwig, Consulting 
Engineer; J. A. Harmon, Calif. State 
Department of Health; and L. Mc- 
Clintock, City Manager, El Centro. 
Journal WPCF, December, 1960. 


Determining Stream 
Assimilation Capacity 

The phases usually entailed in 
evaluating the assimilation poten- 
tial of a stream are: 1) Determining 
the amount and characteristics of 


the wastes to be discharged, 2) ap- 
praising hydrological characteristics 
of the river and watershed, 3) 
studying self-purification factors of 
the stream, 4) forecasting stream 
conditions expected for the ranges 
of waste loading under probable 
runoff flows and 5) appraising the 
result of existing and proposed 
man-made river developments. In 
studying self - purification factors, 
deoxygenation and reaeration are 
considered separately and the com- 
bined effect used to plot the dis- 
solved oxygen profile of the river. 
The procedure is verified by an in- 
tensive and well executed sampling 
program. When the self-purification 
characteristics are known, it is pos- 
sible to forecast stream conditions 
expected for certain waste loadings 
over the whole range of stream 
runoff. From the forecasts, a de- 
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* FORECASTS of dissolved oxygen profiles of a River in Oho, showing the effects of 1975 loads with moderate treatment 
and with pollution minimized by augmenting a drought flow of 316 cfs to 800 cfs in curve A, and to 2,100 cfs in B and C. 
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“Duo-Press’ Compaction 


Increases Payload Up 
to 15°/, or More 


Cuts Operating Costs 

















Here’s how 
“Duo-Press” Compaction works: 





*“Duo-Press” compaction in a Mark II gives you up to 
15 percent or more bigger payloads than you can get with 1] 
conventional collection units. Result: more pickups per When you start collect- 


trip, more people satisfied at lower operating costs. ing, you position ejec- 


“ 9 : i late at rear of 
Duo-Press” compaction means, too, you may be able tion p 
P a y body. As refuse enters, 


to go to the smaller size Mark II units to cover your present the packer plate forces it against ejection plate. This 
routes ...or to fewer units in the capacity range you are squeeze continues through each loading cycle. A hydraulic 
presently using. Any way you save! relief valve allows ejection plate to move forward in body. 


In addition, you save time at disposal point through 
positive ejection of refuse. Tailgate lifts out of way 
and you bulldoze material out in seconds. e 





Other Mark II advantages include dependable electronic Final result — a bigger 
push-button control of packing cycle .. . low, wide loading sill load because it’s uni- 
: P 4 : formly compacted. 
... Safe, fast loading with no jamming... large hopper and “GuaPenes” Gameen: 
specially designed collection containers which are picked up tion from first to final loads assures full capacity each trip. 
without close “spotting.” Get full details on the more efficient 


Mark II from your Heil distributor. Capacities: 13, 16 and 20 cu yd. 





wr I At disposal point, oper- f ; eb 
THE ® ator raises tailgate out Dee 
of the way by pushing —— eS 

MILWAUKEE 1, WISCONSIN hydraulic election con- He =. ioe 


Factories: Milwaukee, Wis.; Hillside, N. J.; Lancaster, Pa.; trol—and ejection plate ..© J 
Cleveland, Ohio; Modesto, Collif, bulidozes tightly compacted load out of body in seconds. 


| 
»*| 





Versatile electronic relays provide 
positive REMOTE LEVEL CONTROL 
for water works and disposal plants 


Electronic Liquid Level 


CONTROLS 


Now—two new performance-proved electronic relays 
that provide accurate, reliable, floatiess means of 
controlling any conductive liquid or moist bulk mate- 
rial having a resistivity of up to 12.5 megohms! 


© Outstanding features and characteristics include: 
Positive means of adjusting sensitivity for specific 
applications. Very low electrode potential and low 
electrode current. No shock or sparking hazards. 
No product contamination due to electrolysis. Quick 
and easy conversion for direct or inverse operation. 
And, because both relays will operate several miles 
away from the level sensing electrodes, they permit 
accurate control of liquids from remote locations. 


Other reliable B/W Floatiess Liquid Level Control Equipment 


induction Type Reloys Automatic Alternators 





Electrodes and Holders 


& 
ry 


Complete technical data available upon request—write today! 


a CONTROLLER 
THE [8 VU CORPORATION 


2200 E. MAPLE ROAD « BIRMINGHAM, MICHIGAN 
Manufacturers of Liquid Level and Industrial Motor Controls 


Signals and Alarms 
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termination of the desirability of 
locating a mill on the stream and 
of its expansion, as well as the ef- 
fectiveness of various pollution 
abatement proposals. To effect max- 
imum utilization of the stream, flow 
augmentation procedures or waste 
discharge regulation may be found 
desirable and the potential value of 
these, too, can be predicted. De- 
pending upon how planned and 


| operated, man-made river develop- 

ments can be either 
| detrimental 
| potential. A little fore-planning by 


beneficial or 
to waste assimilation 


regulatory agencies with users can 
result in mutual benefits to users 
of the stream for all purposes. 
“Waste Assimilation Capacity 
Procedures.” By C. J. Velz, Uni- 


| versity of Michigan. Paper present- 


ed at Seventh Ontario Industrial 
Waste Conference, Ontario Water 
Resources Commission. 


Polarographic 
Scanning of Wastes 

The standard techniques for de- 
termination of metals is time con- 
suming, and a method of screening 
industrial waste samples to confirm 
the presence or absence of metal 
ions has been needed. Studies were 
conducted to evaluate the use of 
the polarograph for this purpose, 
considering the detection level of 
significance as 0.01 mg/L. The re- 
cent advent of the Sargent Model 
XXI polarograph made possible de- 
terminations by a dropping mercury 
electrode that were within the de- 
sired range of sensitivity. The in- 
strument has automatic voltage 
scanning and recording features 
which permitted the use of a mer- 
cury pool electrode in an unstirred 
solution. The reference electrode 
used was a small helix of chloridized 
silver wire. The cell was designed 
to permit the dropping mercury and 
pool electrodes to be used inter- 
changeably. The study was con- 
ducted on nine metal-bearing sam- 
ples and results with the mercury 
pool and dropping mercury elec- 
trodes were compared. The investi- 
gation was restricted to the detec- 
tion of lead, copper, chromium, zinc, 
nickel and cadmium. The results 
showed that all except chromium 
can be determined on a_ semi- 
quantitative basis polarographically, 
and the mercury pool electrode was 
found to be the more versatile. The 
screening procedure can be accom- 
plished in two to three hours and 
permits the selection of the proper 
sample volume for standard analyti- 
cal procedures. 

“Polarographic Scanning of In- 
dustrial Waste Samples.” By W. W. 


Uliman, J. D. Porter and W. W. 
Sanderson, New York State De- 
partment of Health. Paper presented 
at Seventh Ontario Industrial Waste 
Conference, Ontario Water Re- 
sources Commission. 


Pharmaceutical 


Wastes 

Many reports have indicated that 
antibiotic wastes can be effectively 
treated by biological process, but 
some of the information on treat- 
ment measures has been contra- 
dictory. Aerobic handling of peni- 
cillin and streptomycin wastes has 
been reported as successful but 
anaerobic digestion unsuccessful. 
The reverse situation has also oc- 
curred, One of the considerations is 
recovering solids high in nitrogen, 
carbohydrate, phosphate and vita- 
mins. Such solids have value when 
used in poultry feed, and their re- 
covery reduces the strength of the 
wastes. The treatment of chemical 
wastes among pharmaceutical in- 
dustries includes solvent recovery, 
waste solvent incineration, solids 
recovery, biological oxidation, coag- 
ulation and absorption, clarification, 
dewatering, ion exchange dialysis, 
lagooning and disposal by landfill. 
Recovery of solvents reduces the 
strength of the wastes. They can be 
incinerated if economics do not indi- 
cate recovery for reuse. Proper pH 
adjustment is necessary for precipi- 
tation of colloidal chemicals. The 
precipitate can then be thickened 
and dewatered by vacuum filters 
and centrifuges. The use of digested 
sewage sludge for neutralizing and 
adsorption in treating complex 
chemical wastes is the subject of a 
patent application. Toxic and patho- 
genic wastes are processed by 
chlorination and pasteurization plus 
any liquid-solids separations neces- 
sary. 

“Handling Wastes from the Billion 
Dollar Pharmaceuticals Industry.” 
By R. H. L. Howe. Wastes Engineer- 
ing, December, 1960. 


Application of 
Flotation Methods 

There are three methods of ac- 
complishing flotation: 1) Adhesion 
of an air bubble to a suspended 
particle, 2) trapping of air in a 
floc as bubbles rise and 3) adsorp- 
tion of air in a floc during floc for- 
mation. Optimum results with meth- 
od 1 requires dissolving the air into 
the waste stream. Method 2 is en- 
hanced by increasing the size of 
the floc structure. In method 3 the 
floc is formed after pressure is re- 
leased in a dissolved air solution. 
Dissolved air flotation systems fea- 
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Books and Reprints For Your Engineering Library 


iakiassan Water Supply and Purification . Water and Sewage 
PURIFICATION By W. A. Nerdenbergh | Chemistry and Chemicals Wetes and Sewage 


Among the major changes introduced in this If you are not an expert chemist but want a cnsmreats 
latest edition are the following: The chapters ! dependable text on chemistry as applied to 
on ground water, on filtration, and on laying sewerage and water works—send for this valu- : 
pipe and maintaining lines have been almost able reprint today. Written in plain language so 
completely rewritten; the chapters on pipe con- | anyone can understand it. Four color illustra- 
duits and on disinfection have been revised to | tions are used to show the exact nature of 
bring the material in them up-to-date; and a l colorimetric reaction in some specific laboratory 
new chapter has been added on fluoridation. tests—something that is possible only with this 
Design examples of all kinds are worked out in type of work. Of special interest to water or 
: detail to illustrate practical, up-todate methods. ; sewage plant operators. To order your copy 
$7.25 C-1 To order your copy circle C-] on the coupon. just circle number C-2 on the handy coupon, $1.00 Cc-2 





_—SeSe— ere ere Ore arr rr ~~) ae. 7° Tere _—_-—Seo ere oe 
SERED Principles of Soil Engineering Handbook of 
Pe, By Robert F. Baker | Trickling Filter Design 
- | P This is the fourth edition of this informative and 
som 1 


A knowledge of soils and soil engineering is 
important for all who deal with earth for en- valuable 38 page Handbook. It has been com 
sueimeemine | gineering problems. Rarely is a structural de- ! pletely revised, rewritten and brought up t 
=>" —_— evaluated without recognition of the soil ! date. Among the many subjects included are 
haracteristics affecting foundation require- | General Design, Media, Drainage and Ventila- & 
ments. Without attempting to develop detailed | tion, The Aerofilter: Description and Design {ow 
- _ seamen concepts and procedures, Professor Baker has | Data, Standard Rate Filters, General Design for f TFET 
Pests presented a comprehensive discussion of the | High Rate Filters, The Biofiltration System, The PS 
subject of soil behavior in terms of basic 4 AcceloFilter System of Wastes Treatment ; 
principles. To order your copy of this informa- » A Nomographic Solution for Trickling Filter 
$1.00 C-3 tive 40 page booklet just circle number C3. | Design. Just circle number C-4 on the coupon $1.00 Cc-4 


. I 
____ The Design of | Sewerage and Sewage Treatment 


_— _ | Small Water Systems | 
oF Gn | By Joseph A. Salvato, Jr., P.E. l By W. A. Hardenbergh | 














1 _ | An authoritative yet simple treatment of the 
Water systems to serve small communities, in- : ay See aa 
, | subject by one of the nation’s foremost authori 
| Stitutions, camps, turnpike service areas and dee. Mr. Hasdenbesch’s editcrial and field work 
Setated  comnenaian Se posoum od heounhe him ms ot context with the seal 
special problems for the designer. In this ex- , —_ , _ 7 
cel " hy uble the average engineer and in 
cellent 28 page reprint t sider lems that trou RAGE 
ai pom sae Ge ae considers | this book he explains those methods most suit stwe Ano 
design standards, equipment, filtration, sources | ™ ; ~ | SEWAGE TREATMENT 
and treatment, quality problems, pumping dis- able for general use. Special attention is paid aonen 
tribution, coagulation and settling, operation to sewerage sys ems, both storm and sanitary 
sontrol, storage and related factors for systems | Design examples of all kin ds are worked out in 
1 capak le of supplying 15,000 to 200,000 gallons { detail] to illustrate practical Us to-date methods 
$1.00 C-5 per day. Just circle number C-5 for your copy. ! To order your copy circle C-6 on the coupon $7.25 C-6 








| 
The Operation of The Operation of 
Sewage Treatment Plants | Weter Treatment Plants The OPERATION of 





WATER TREATMENT 


This valuable text has been completely revised, | Here in one place you have the basic informa 
expanded and brought up to date. In it all | tion concerning all phases of plant operation. 
phases of Sewage Treatment Plant operation 4 Even those without previous technical school 
are treated in simple, easily understandable lan- , education will find it easy to learn from this 
guage. Among the many subjects covered are: | valuable text. Completely revised, expanded 
measurement flow; concentration and tempera- ind brought up to date by Clayton H. Billings, 
ture; sampling sewage for analysis; laboratory Associate Editor of Public Works. This reprint is 
determinations; purposes of treatment; opera- of special interest to Water Works Superinten- 
tion of grit chambers; operation of screens; dents, Water Treatment Plant Operators and 
trickling filter operation; filter fly control; dis- | everyone connected with the Water Works field. 
$1.00 C-7 posal of sludge; etc. Circle C-7 for your copy. } To order your copy circle C-8 on the coupon. $1.00 
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ture pressurization to aid the solu- 
tion of air and de-pressurization to 
release the air as bubbles. The sys- 
tems require a pump for pressuriz- 
ing the waste stream, facilities for 
injecting air into the suction of the 
pressurizing pump, chemical feed 
apparatus (if waste characteristics 
require), retention or contact vessel 
to attain maximum possible satura- 
tion of air, back-pressure regulator 
and flotation unit. The entire waste 
stream or a portion may be pres- 
surized. The latter method, which 
requires blending of the two por- 
tions of the waste stream, is em- 
ployed where higher solids to gas 


ratios are permissible. It has the 
disadvantage of requiring a high 
flotation surface area to accommo- 
date the quantity of waste being 
recirculated. With extensive field 
results available on dissolved air 
flotation procedures, necessary de- 
sign correlations have been estab- 
lished. Laboratory studies may be 
used to size flotation units, if it is 
considered that the correct hydrau- 
lic rate under field conditions is 1.5 
to 2.5 gpm per square foot, while 
3 to 4 times that rate is permissible 
under laboratory conditions. Exam- 
ples are given of treatment experi- 
ences with wastes of oil refineries, 





Radically new, 
powerful, transis- 
torized locating 
instrument weighs 
only 4 lbs. and is 
% as large as old 
type pipe locators. 


Telescoping alu- 
minum handle; 
2 oz. single ear 
set; all in carrying 
case. 

Write today for 


brochure and in- 
struction manual. 





3987 Chevy Chase Dr., 


WILKINSON PRODUCTS COMPANY 
Pasadena 3. Calif 


NEW MINIATURIZED WILKINSON LINE LOCATOR 


MODEL W-3 


Since 1940 


SYlvan 0-4314 





EITHER BY THE 
GLASSFUL, OR THE 
BILLIONS OF GALLONS . . 


. pure water is the lifeline 
of Municipalities and Industry. 


For over 60 years, Roberts Filter 
Manufacturing Company has been 
=) complementing the engineer- 
io ing profession in supply- 
\ ing water purification 
A equipment through- 
out the Western 
Hemisphere. 
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rendering plants, steel mills (oily) 
and slaughter houses and with 
wastes in the presence of sewage. 
“Application of Flotation Princi- 
ples to Several Industrial Waste 
Treatment Problems.” By J. W. 
Pratt and E. R. Vrablick, Process 
Engineers Div., Eimco Corp. Paper 
presented at Seventh Ontario In- 
dustrial Waste Conference, Ontario 
Water Resources Commission. 


Non-assimilable 
Waste Problems 

Stream contaminants which are 
challenging the sanitary engineering 
profession are those which are not 
destroyed in waste water treatment, 
those which are not subject to the 
purification abilities of 
streams or ground water aquifers. 
and those which water treatment 
plants cannot remove to below the 
tolerance limit of the consumer. The 
synthetic chemicals which either 
are toxic to bacteria or are not us- 
able by bacteria as food and thus 
upset the natural purification cycle, 
fall into the first two categories. 
Soluble salts (other than bicar- 
bonates) introduced by industrial 
effluents and soluble organics are 
in the third. Ion exchange or dis- 
tillation will remove some of these 
and adsorption and_ extraction, 
others. But such tertiary treatment 
methods do not fit into the pattern 
of present costs of water or waste 
In cases where synthetic 
organic chemicals, such as deter- 
gents, are widely used in house- 
holds, petrochemical and chemical 
industries should direct their re- 
search toward production of com- 
pounds which may be broken down 
by microorganisms. Some second- 
ary treatment processes such as 
activated sludge are 90 percent ef- 
fective in removal of most organics. 

“Research and Treatment Tech- 
nology.” By Rolf Eliassen, Massa- 
chusetts Institute of Technology. 
Paper presented at the National 
Conference on Water Pollution, 
Washington, D. C. 


natural 


treatment. 


Other Articles 


“Oxidative Abilities of Aniline- ac- 
climated Activated Sludge.” By George 
W. Malaney, The Ohio State University. 
Studies were made on the ability of 
activated sludge organisms to accli- 
mate to compounds representing basic 
chemical structures and the capacity of 
aniline-acclimated sludge to oxidize 
other chemical compounds related in 
structure. Journal WPCF, December 
1960 

“Controlled Mine Water Drainage.” 
By R. E. Steinman, Jones and Laughlin 
Steel Corp. Industrial Water and 
Wastes, Nov.-Dec., 1960. 
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Enterprise emergency power guarantees immediate 
light for the control tower, runways, and more than 466,000 
$q. ft. area in terminal building with its three concourses. 


No blackouts at San Francisco Airport 
with 1000 KW Enterprise standby unit 


First fully automatic unit of its type in the U.S., this Enterprise 
standby plant also powers drainage pumps in case of airfield flooding. 


Compactness of the Enterprise engine enabled easy installation in 
the existing building. 


Power failure at this busy new $50,000,000 International Airport 
would create emergencies of major proportions. But with the Enterprise 
diesel-electric, fully automatic standby generator set now in operation, 
this will not happen. Within 13 seconds, if power fails, the Enterprise 
cuts in to supply all the power needed for normal operation of control 
tower, runway lights, and other essential airport facilities. 


Enterprise Engines serve every municipal power need. You'll find these 
dependable engines ideally suited for stationary or portable electric 
generating plants...flood or water supply pumping systems...or for 
powering sewage disposal plants. Contact the Enterprise sales office in 
your area today, or write us direct about your problem. 


Further proof of Enterprise adaptability and vibro- 
tion-free operation is shown by the use of the concrete 
cradle which was an integral part of the building. 


ENTERPRISE jasels 


THE BDBEPENODOABLE 


Enterprise Engine & Machinery Co., Subsidiary of General Metals Corporation 
18th & Florida Streets, San Francisco 10, Calif. « National and worldwide sales and service. 
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Municipal Power 


INDUCTION MOTOR TYPES 
AND CHARACTERISTICS 


BRUCE J. ENNIS 
Associate, 
Burns & McDonnell Engineering Co., 
Kansas City, Missouri 


HE THREE PHASE squirrel cage 

induction motor is the “work- 
horse” of industry. Ranging in size 
from fractional horsepower to hun- 
dreds and even thousands of horse- 
power, they provide the power to 
drive the gamut of mechanized 
equipment, from a pump on the farm 
to a rolling mill in a steel plant. 

Induction motors are so common 
that they are often taken for grant- 
ed, and expected to perform satis- 
factorily, year in and year out, 
under adverse environmental con- 
ditions for which they were not 
designed, in applications where the 
requirements of the driven equip- 
ment are not properly matched by 
the motor, and in electric circuits 
which provide the motor with a 
substandard supply of power. 

In most cases such as these, espe- 
cially in the application of motors 
for pumping equipment in water or 
sewage plants, for auxiliary equip- 
ment in power plants, and for in- 
dustrial plants served by the electric 
utility system, a brief summary of 
the available types and operating 
characteristics of motors may be 
useful in the determination of the 
proper motor to be used in specific 
applications, and of the acceptable 
variations in power supply furnished 
by the municipal system. 

The National Electrical Manufac- 
turers Association acts as a clearing 
house of desirable standards for the 
manufacture and application of mo- 
tors. Such standards define the con- 
struction, operating characteristics, 
and performance of motors which 
have been adopted universally by 
manufacturers and users of motors 
as follows: 


Types of Motors 


The construction of motors which 
have been developed over the years 
to fit specific environments in which 
they are to be installed and oper- 
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ated includes the following general 
types, among others: 

Drip-Proof Machine: In this type 
of motor, the ventilating openings 
are designed so that liquids or solid 
particles falling on the motor at an 
angle not greater than 15 degrees 
irom the vertical cannot enter the 
machine. This is the most widely 
used type of construction. It is suit- 
able in non-hazardous surroundings 
which are reasonably free of dust 
and chemical fumes. 

Splash-Proof Machine: This is 
similar to the drip-proof motor ex- 
cept that the design of the ventilat- 
ing openings prevents entrance of 
liquids or solid particles coming to- 
wards the motor at an angle not 
greater than 100 degrees from the 
vertical. It is suitable for use in 
areas where splashing liquids may 
be encountered such as where floors 
may be hosed down in ice plants, 
dairies, paper mills, packing plants, 
etc. It is also suitable for outdoor 
installation except in _ locations 
where drifting snow may enter the 
machine. 

Weather-Protected Machine: This 
type of motor is designed to mini- 
mize the entrance of rain, snow, and 
air-borne particles into the electric 
parts. It is available in the standard 
Type I design, or in the Type I 
design, which contains special addi- 
tional baffling in the internal venti- 
lating passages to prevent contami- 
nation from high velocity air-borne 
particles resulting from high winds 
or storms. As its name implies, it 
is suitable for outdoor installation. 

Totally Enclosed Machine: A to- 
tally enclosed motor is designed 
with the electric parts completely 
housed to prevent the free exchange 
of air between the inside and the 
outside of the case. It is available 
in four types of construction such 
as: Non-ventilated, in which heat is 
dissipated by the shell of the motor 
itself; fan-cooled, in which an in- 
tegral fan blows ventilating air 
across the outer shell; explosion- 
proof, which is designed to with- 
stand an explosion of a gas or vapor 
within it and to prevent the ignition 


of a gas or vapor external to the 
machine; and dust-ignition proof 
machine, which provides equivalent 
explosion protection in combustible 
dust atmospheres. Non-ventilated 
and fan-cooled motors are suitable 
for operation in non-hazardous lo- 
cations containing abrasive dusts or 
chemical vapors, and for outdoor 
service. Explosion-proof machines 
are designed to operate in atmos- 
pheres containing explosive gases 
and fumes; and dust-ignition proof 
motors are for use in areas contain- 
ing combustible dusts such as car- 
bon, coal, flour, and explosive metal 
particles. 

In motors installed in humid 
atmospheres or in outdoor service, 
it is general practice to include 
space heaters arranged to keep the 
motor warm and prevent conden- 
sation at times when the motor is 
not in operation. Premium insula- 
tions of the epoxy encapsulation 
type are also available to provide 
resistance to moisture, 
chemical fumes and abrasive 
terials on drip-proof motors, and 
special wat‘er-repellent insulations 
are available for other types of mo- 
tors. 

As a measure of the relative costs 
of the above motor types, with a 
25 hp, 440 volt, 1800 rpm three 
phase squirrel cage motor as a base, 
a splash-proof, a totally enclosed 
fan-cooled, and an explosion proof 
motor might be expected to cost 
108.5%, 138.5°°, and 160°, respec- 
tively, of the cost of a standard drip- 
proof motor. 

With Class A 
operating in an ambient temperature 
of 40 C (104 F) are designed for 
continuous operation with a tem- 
perature rise by thermometer read- 
ings not to exceed 40 C for drip- 
proof motors, 50 C for splash-proof, 
and 55 C for total enclosed motors. 
For operation in locations of higher 
ambient temperatures, motors may 
be provided with Class B or Class 
H insulations. With Class H insu- 
lated motors, special precautions 
should be taken to assure suitable 
bearing lubrication under the higher 


additional 
ma- 


insulation, motors 
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temperatures at which such motors 
operate. Taking into account al- 
lowances for hot spot temperatures 
(which are in excess of thermome- 
ter readings), the total maximum 
allowable temperatures for reason- 
able insulation life is approximately 
105 C, 130 C, and 170 C for Class 
A, Class B, and Class H insulated 


windings, respectively. 


Operating Characteristics 


In accordance with National Elec- 
tric Manufacturers Association 
standards, alternating current mo- 
tors are designed to operate satis- 
factorily at rated load with a com- 
bined variation in the voltage and 
irequency up to 10 percent above 
or below the rated voltage and fre- 
quency, provided the frequency 
variation does not exceed 5 percent. 
Under such variations, motor oper- 
ation will not necessarily be in 
conformance with performance 
standards applicable at rated fre- 
quency and voltage. 

As an example, a 220 volt induc- 
tion motor, operating in a 208 volt 
system, will draw about four per- 
cent more line current at rated load, 
but will deliver about ten per cent 
less breakdown torque than it would 
when operated at 220 volts. With 
constant frequency, (as is common 
on most utility systems) such a 220 
volt motor would operate satisfac- 
torily at a voltage 10 percent below 
rated voltage, or at 198 volts; there- 
is permissible to use 220 
volt motors on 208 volt systems 
where the minimum voltage is 
maintained at 198 volts, or above, 
and where the reduced torque out- 
put of the motor is sufficient to 
operate the driven equipment. 

Locked rotor and pull out torque 
vary as the square of the voltage 
applied to a motor. Thus, an in- 
crease in voltage to a value of 110 
per cent of nameplate rated voltage 
will result in an increase in torque 
of 21 percent above normal rated 
torque. Conversely, a 10 percent 
decrease in applied voltage will re- 
duce the motor’s rated torque by 
19 percent. 

Under such conditions, the rated 
temperature rise may be exceeded 
although the motor winding tem- 
perature will not exceed safe limits 
provided the ambient temperature 
is at or below 40 C. In general, ap- 
plied voltages which are 10 percent 
higher than nameplate rating will 
reduce the motor’s rise by about 
3 to 4 C, and voltages which 
are 10 percent below normal will 
cause an increase in temperature 
rise of from 6 to 7 C. Therefore, a 
drip-proof (40 C rise) motor rated 
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E-M Ampli-Speed Drives provide Odessa, Texas Municipal Sewage Plant with adjustable 
pumping rate of 1 to 5.4 MGD. Pumps are held to +2% of manually selected speeds. 


Make two pumps 
do the work of three! 


Here’s how Odessa, Texas did just that with 
adjustable speed E-M Ampli-Speed Drives 


PROBLEM: Odessa, Texas wanted 
to increase sewage facilities to 
treat sewage effluent as a source 
of industrial water for chemical 
and rubber plants. 


OBJECTIVE: They needed a new, 
efficient sewage pumping station 
at minimum cost, with provision 
for future capacity. 


SOLUTION: Odessa officials called 
in Parkhill, Smith & Cooper, con- 
sulting engineers of Lubbock, 
Texas. P. S. & C. suggested two 
alternatives: 1. Build a plant with 
three pumps, including one for 
peaking and standby; or 2. Install 
two pumps with E-M Ampli-Speed 
Drives. 

Parkhill, Smith & Cooper fa- 
vored the 2-pump plan for these 
reasons: 


Minimum Capital investment. The 
three-pump plan would tie up a 
considerable amount of capital in 
an extra pump, motor and control 
without adding appreciably to the 





volume of sewage pumped. 

100% Peak Standby Capacity. Two 
pumps with E-M Ampli-Speeds 
could handle present demand effi- 
ciently, yet still have enough 
reserve capacity for 100% peak 
standby. 

Low Cost Expansion. Later another 
pump could be added to double 
the station capacity and still al- 
low 100% peak standby. And as 
a further saving, the building 
would not have to be enlarged to 
accommodate this third pump. 


RESULT: Odessa took the advice of 
its consulting engineers and is now 
enjoying efficient, low cost pump- 
ing. 

As your pumping requirements 
grow, you too will want the econ- 
omy and versatility that E-M 
Ampli-Speed Drives give you. 
Write the factory today for de- 
scriptive Ampli-Speed Bulletin 
No. 243, and call your nearby 
E-M Sales Engineer for details. 


ELECTRIC MACHINERY 
MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 
Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 
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Crispin 
COMBINATION 
AIR VALVES 


.+. provide three-way oir 
control by releasing air 
during filling and while 
under pressure ond ad- 
mitting oir for vacuum 
breaking. 


© 
zi> 

Air Valves 

work right 


year after year! 


Crispin 
MIDGET 
AIR VALVES 


. are ideal for 
venting hot woter 
systems, porticulorly 
useful in panel type 
installations — in 
crease BTU output 
of system. 


Crispin 
DEEP WELL 
AIR VALVES 


. on pumping installa- 
tions provide controlled 
cir release thru an ad- 
justable screw top— 
eliminate dangerous 
float flut‘er. 


Write, wire or phone for 
complete information and 
your free copy of the 
Crispin Air Contro! Voive 
cotalog. 


ol. Vv. 
ai* 4u 


& *s ” 
multiplex 
MANUFACTURING COMPANY 
BERWICK, PENNSYLVANIA 


* 
*e 50 yea* Dept. C 


220 volts might experience a 47 C 
temperature rise while operating at 
198 volts. 

The full load slip of induction 
motors will decrease about 17% 
when the applied voltage is 10% 
above nameplate rating, and will 
increase about 21% when the oper- 
ating voltage is 10% below normal 
Thus, a motor driven pump, operat- 
ing at 90% of rated voltage might 
be expected to have an increase in 
slip from a rated value of, say, 5 
percent to a slip of 6.05 percent. On 
an 1800 rpm basis, this would be 
equivalent to a reduction in pump 
speed irom a normal 1710 rpm to 
only 1691 rpm at the reduced oper- 
ating voltage, and might result in 
a substantial reduction in the gal- 
lons-per-minute pumped, especially 
for pumping units with a flat head- 
capacity characteristic. 

Motor efficiencies at full load will 
increase from % to 1 point when 
the operating voltage is 10% above 
the nameplate rated voltage, and 
will decrease about 2 points when 
the voltage applied to the motor 
terminals is 10% below normal. In 
the latter case, the additional cur- 
rent (and copper loss) at the lower 
operating voltage condition more 
than offsets the reduction in iron 
loss resulting from the lower mag- 
netizing voltage applied at the mo 
tor terminals. Conversely, the full 
load power factor of a motor will 
decrease about 3 points when the 
applied voltage is 10% above name- 
plate rating, and will increase about 
1 point when the applied voltage 
is only 90% of normal. 

For a 10% variation above nor- 
mal rated voltage, the full load mo- 
tor current will decrease about 7‘ 
If the applied voltage is 10° below 
normal, the full load current might 
increase as much as 11%. 

As a general principle, a squirrel 
cage induction motor of a particula: 
size and speed draws approximately 
the same number of KVAR’s, or 
reactive volt-amperes, whether the 
motor is idling or running at full 
load. Thus a 10 horsepower motor, 
with a reactive power requirement 
of 3.5 KVAR at full load, would 
still draw 3.5 KVAR from its power 
supply circuit, even if the motor 
were completely unloaded and it 
was running idle. This, of course, 
would result in a low power factor 
on the supply system circuit. 

A similar situation applies if the 
motor installed on a driven machine 
is too large for the power require- 
ments of the machine. For this rea- 
son, it is desirable to select motors 
with horsepower ratings which 
closely approximate the machine to 


which they are connected. By so 
doing, the general level of system 
power factor is improved, with bet- 
ter voltage regulation, lower line 
losses, and better economy. 

e* ¢«e 


What Is Found in a 
Parking Meter 

Four penny-sized discs, evidently 
from a charm bracelet, were found 
in a Corning, New York parking 
meter. Each of the discs was en- 
graved with one of the Ten Com- 
mandments; but “Thou shalt not 
steal” was not among them reports 
Philip Grannan, Superintendent of 
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European Composting 
(Continued from page 110) 
Earp-Thomas 
Plants using this concept 
are now operating in Verona, Italy, 
Aguas Calientes, Mexico and 
Muttnz, Switzerland —Ed.) 

The Dano Method. The Dano bi- 
ostabilizer system is the most widely 
used in this class. The forerunner, 
the Dano merely 
processed the refuse for composting 
which was to be done by the farmer 
The egsetor is a rotating drum (12 
rpm) sieve about 4 m. (13 ft.) in 
diameter. It provides preliminary 
grinding and screening of the 
refuse(16). The last egsetor plant 
was built in 1955, but in 1953 the 
Dano Company introduced the bio- 
stabilizer, designed to accomplish 
continual mixing, aeration, grinding, 
and decomposition in one unit(16). 
The biostabilizer retains the refuse 
or refuse-sludge materials for three 
to five days in a slowly rotating 
drum provided with a blower and 
more air manifolds. Drum 
diameter is usually 9-12 ft. and 
length in excess of 60 ft. Most units 
are operated at about 0.8 rpm dur- 
ing the day and either intermittently 
at this speed or continuously at 0.25 
rpm the remainder of the time. 

Biostabilizers are operated more 
than half full. Rotation provides 
slow mixing and aeration. Air is 
supplied by a stationary or drum- 
mounted (earlier design) blower. It 
enters through lengthwise mani- 
folds with air valves, which are ad- 
justable from the outside, at fre- 
quent intervals. The crude refuse 
generally is subjected only to sort- 
ing and magnetic separation before 
being charged into the unit. Water 
or sludge is added at the inlet. Mix- 
ing is provided by the unit. Slow 
grinding is accomplished by the 
tumbling, shearing action, decompo- 


original composing 


concept. 


egsetor system, 
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sition occurring within the unit. 
The outlet end consists of a short 
section of drum with coarse per- 
forations (about 4 in. diam.) with a 
stationary housing. A fairly large 
opening, with adjustable gate, be- 
tween main unit and perforated 
section permits compost to be dis- 
charged to the screen section. De- 
composition temperatures, indicated 
by dial thermometers set along the 
length, should reach a maximum of 
over 130° F. 

The biostabilizer is generally fol- 
lowed by a secondary magnet, a 
vibrating screen, a_ ballistic or 
gravity separator, and windrow 
composting or curing. Some plants 
are provided with considerably less 
processing equipment; none has 
specific grinding units (except at 
the Sacramento County, California, 
plant where it was found that U. S. 
refuse required pre-grinding). The 
Bad Kreuznach plant provides only 
screening in addition to the bio- 
stabilizer, while the Chur plant 
merely provides magnetic separa- 
tion with screening only in winter to 
remove ashes. The Enschede plant is 
the most elaborate, providing in 
addition to the above: incinerator, 
paper grinder, sludge centrifuge and 
an egsetor (following the biostabi- 
lizer). 

Although at some plants the 
processed compost from the bio- 
stabilizer is sold immediately, the 
compost is not sufficiently decom- 
posed even after 5-day retention to 
be stable. It will continue to de- 
compose when moist, often re- 
heating to higher temperatures than 
occur in the drum. Unless used as 
hotbed manure or applied immedi- 
ately to the soil, it is usually further 
composted or cured in windrows. 
Still, the continuous mixing-positive 
aeration system provides the fastest 
composting and, in the author’s 
opinion, 5-7 days composting in such 
a unit is about the equivalent of 
3-4 weeks of windrow composting 
with several turnings. 

The Calais System. This unique 
system, operating at Calais, France, 
cannot be classified into one of the 
three general processes already dis- 
cussed. Refuse, after grinding, is 
deposited by a pivoting belt con- 
veyor in a huge circular windrow 
beneath a movable shelter. Water 
and forced air are provided within 
the shelter. The whole shelter, about 
one-fifth of the circle in length, is 
mounted on wheels and rails. It is 
moved along with the pivoting con- 
veyor, and requires about a year to 
make a complete circuit. Composting 
occurs beneath the shelter for about 

(Continued on page 162) 


PUBLIC WORKS for February, 1961 


New Kohler Engine and 
Electric Plant Building 


Capacity to meet 
growing sales 





ENGINES 
MODEL K161 
4-cycle 
Short stroke 
Air-cooled 
Sizes: 4 to 24 H.P. 








ELECTRIC PLANTS 
MODEL 5SRM61 
Sizes: 500 watts to 
115 KW gasoline and diesel 


< 











Our customers’ requirements will be 
met better than ever by the 12 acre 
new factory devoted entirely to the 
manufacture of engines and electric 
plants at Kohler, Wisconsin. 

The building provides nearly three 
times the space formerly available, 
and allows for further expansion. 
Straight-line, one-floor production and 
newest equipment mean increased 
production, prompt deliveries. 

Kohler engines, manufactured since 
1920, are being increasingly specified 
for equipment used in agriculture, 
construction, industry and recreation. 
Kohler electric plants, known the 
world over for reliability, provide 
efficient electric power for a wide va 
riety of sole supply, portable, auto- 
matic stand-by and marine uses. 

Highest standards of service are 
assured by a nation-wide distributor 
and dealer organization. 

The new factory is part of a con- 
tinuing plan of expansion and diver- 
sification by Kohler Co. 

Write for illustrated printed matter L-26 


Kouuer Co. Established 1873 
KOHLER, WIS. 


KOHLER or KOHLER 


ENAMELED IRON AND VITREOUS CHINA PLUMBING FIXTURES © ALL-BRASS FITTINGS 


ELECTRIC PLANTS « AIR-COOLED ENGINES & PRECISION CONTROLS 
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CONSULTING 


ENGINEERS 


AND STATE 








PHOTOGRAMMETRIC ENGINEERING ¢ 
INC. TOPOGRAPHIC & PLANIMETRIC MAPS * 
AERIAL MOSAICS © PRECISE FIELD SURVEYS 


6135 Kansas Ave., N.E. © TA 9-1167 © Washington 11, D. C 














AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA, 
BRANCHES: MANHASSET, N.Y. * ATLANTA, GA. 
A Notionwide Service 











Brockway, Weber & Brockway 


ENGINEERS INCORPORATED 


Land Planning, Civil, Structural, 
Municipal and Electrical Engineering 
Reports, Plans, Specifications & 
Supervision 
Branch Office 


Home Office 
Ft. Pierce, Fla. 


West Palm Beach, Fla. 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St., Ridgewood, N.J. 





GIBBS & HILL, Inc. 
Cc Iting Engi Y 
Electric Transmission & Distribution Systems 





Airports 
Rapid Transit 
Highways & Bridges 


Industrial Wastes 


Water & Sewage Works Convention & Nuclear Power Generation 


Power & Surveys & Contracts 


PENNSYLVANIA STATION NEW YORK 1, N.Y. 


Hydraulic Developments 


MICHAEL BAKER, JR., INC. 


THE Boker Engineers 
Civil Engineers, Planners, and Surveyors 
Airports, ighways, Sewage Disposal Systems 
Water Works Design and Operation 
City Planning—Municipal Engineering 
All types of Surveys 
Home Office: Rochester, Pa. 
Branch Offices: 
Jackson, Miss. Harrisburg, Pa. 





JOHN McNAIR M. T. DECKER 


WAYNESBORO, VA. CHARLOTTESVILLE, VA. 
AND ASSOCIATES 


CONSULTING CIVIL ENGINEERS 
STUDIES, REPORTS, DESIGN, CONSTRUCTION SUPERVISION, 
HIGHWAYS, AIRPORTS, UTILITIES 
COMMUNITY FACILITIES 








BANISTER ENGINEERING CO. 
Cc. Iti v E gi ’ 
“Staffed to completely fill municipal 
requirements for professional service”’ 


310 No. Snelling Ave Tel. Midway 6-2612 
St. Pav! 4, Minnesota 








ROBERT AND COMPANY ASSOCIATES 


Municipal Engineering Division 


BARNARD AND BURK 


Cc iting Eng s 





Municipal and Industrial Engineering Surveys, 

Reports, Waterworks, Sewerage and Sewage Dis- 

posal, Revenue Projects, Natural Gas, Light and 

Power, Streets and Highways, Harbor and Port 
Developments 


1023 Nicholson Drive 
Baton Rouge, Lovisiana 





Abcoa®) Rexial Survey ALBRIGHT & FRIEL INC. 
Consulting Engineers 
Industrial Wastes and 
City Planning Highways, Bridges and Airports 
TOPOGRAPHIC MAPS, 
THREE PENN CENTER PLAZA 


ATLANTA 
WATER SUPPLY, SEWAGE DISPOSAL, INCINERATORS, POWER PLANTS 
Photogrammetric Services — Tienetion Problems 
AERIAL PHOTOGRAPHY, Dams, Flood Control, Industrial Buildings 
Investigations, Reports. Appraisals and Rates 
ATLAS SHEETS AND MOSIACS 
IVanhoe 4-944) Lansing, Michigan PHILADELPHIA 2, PENNSYLVANIA 





AERO SERVICE CORPORATION ALVORD, BURDICK & 

Aerial topographic maps — photo-maps or en- 

gineering projects anywhere in the world HOWSON 

highways, railroads, cities, power and pipe lines, Engineers 

mining development. soil studies and electronic Water Works, Water Purification. 
Plood Relief, Sewage, Sewage Dis- 


surveys of large areas; resources inventories 
posal, Drainage, Appraisals, Power 
Generation 
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210 E. Courtland Philadeiphi 
ae & 20 No. Wacker Dr. Chicago 6, Ill. 


E. D. BARSTOW & ASSOCIATES 
Engineers 


Water Supply, Treatment, Distribution 
Sewage Collection. Treatment, Disposa! 
Trade Waste Treatment 


163 N. Union St Akron 4, Ohio 





FOR RATES FOR THIS SPACE 
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200 Se. Broad Sr. Ridgewood, NJ. 
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HOWARD K. BELL 
Consulting Engineers, Inc. 


Water Works 
Industrial Wastes 
Sewerage 


Swimming Pools 
Garbage Disposal 
Drainage 


Valuations Reports 


ates - 
Operation Supervision 


553 S$. Limestone St. Lexington, Ky. 


Floyd G. Browne and Associates 





¢, Jes c 
9 
Browne 
W. G. Smiley 
Cc. R. Martin 
Water Supply and Purification 
Industrial Waste Treatment — 
posal — Electric Systems — Surveys — Reports 
Valuation and Rates 


Marion, Ohio 


J 
S. W. Kuhner 
G. M, Hinkomp 


. G, 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Reports 
Design and Supervision 
Research and Development 

Flood Control 
Street 


18 Tremont Boston 8, Mass 





BENHAM 
ENGINEERING COMPANY 


Consulting Engineers 


215 NE 23rd Oklahoma City 
Established 1909 











Bonham, Kuck, Grant and Brundage 


H. E. BONHAM NYE GRANT 
CARL E. KUCK J. M. BRUNDAGE 


Consulting Engineers 


Sewage and Industrial Waste Treatment 
Water Supply and Purification 


4954-58 N. High St. Columbus 14, Ohio 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS 


200 So. Broad St 


MAGAZINE 


Ridgewood, N.J. 


Capitol Enginering Corporation 


Consulting Civil E 





Dilisburg, Pennsylvania, U.S.A 








BROWN ENGINEERING CO. 


Consulting Engineers 
Waterworks, Sewage Disposal, Airports 
Street Improvements, Power Plants 
Electric Distribution, Rates 


508 TENTH STREET DES MOINES 9, IOWA 


JOHN A. CAROLLO 


c iting Eng bad 





Water Supply and Purification, Sewage 
Sewage Treatment. Power Generation and 
Distribution, Gas Systems, Valuations 


3308 WN. Third St., Phoenix, Arizone 
2168 Shattuck Ave., Berkeley 4, Calif. 





BLACK & VEATCH 


Consulting Engineers 
Water—Sewage—Gas-— Electricity —Industry 
Reports, Design, Supervision of Construction 

Investigations, Valuations and Rates 


1500 Meadow Lake Pkwy., Kansas City 14, Mo. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 


Water Supply Sewage Disposal 
Hydraulic Developments 
Reports, Investigations, Valuations 
Rates, Design, Consultation, Operation 
Management, Chemica) and 
Biological Laboratories 


112 East 19th Sr. New York City 


HOMER L. CHASTAIN & ASSOCIATES 
Consulting Engineers 
Civil, Structural, Mechanical, Industrial Design 
& Supervision, Construction, Engineering, Turn- 
pikes, Bridges. Water Supply, Sewerage. Flood 
Control & Drainage, Material Controls, Municipal 
Engineering, Topographic Surveys 
155% West Main Street 


Decatur, Illinois 





CLINTON BOGERT ENGINEERS 
Consultants 
Clinton L. Bogert 


Donald M. Ditmars 
Charles A. Manganaro 


Ivan L Beppe 
Robert A incoln 
William Martin 


Water & Sewage Works Incinerators 
Drainage Plood Control 


Highways and Bridges Airfields 
145 East 32nd Street, New York 16, N.Y. 


BURGESS & NIPLE 


Consulting Engineers 
Established 1908 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal 


Investigations, repor.s. appraisals. rates 
Airports, Municipal Engineering, Supervision 


2015 West Fifth Ave. Columbus 12, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 

Valuations—Rates—Management 

Laboratory—City Planning 


601 Svismen Street, Pittsburgh 12, Penna. 





FOR RATES FOR THIS SPACE 
write 
PUBLIC WORKS 


200 So. Broad St. 


MAGAZINE 


Ridgewood, NJ. 


RALPH H. BURKE, iNC. 


Consulting Engineers 


Traffic Studies Underground Garages 
Parking structures Grade Separations 
5 Airports and Terminal Buildings 
hore Protection Municipal Engineering 
Parks Field Houses Swimming Pools 


20 North Wacker Drive, Chicago 6, Il! 


CHICAGO AERIAL SURVEY 


PHOTOGRAMMETRIC ENGINEERS 
Aerial photography since 1923. Compete 
photogrammetric services for city, county 
highway and consuting engineers 
Developers of Sonne Strip Photography 
e Base maps and atlas sheets « Precise topo- 
graphic maps for sewerage studies, construction 
planning and site location « Scaled mosaics and 
pictorial presentations « Highway studies. Street 
and road maps. Sonne photography 
10265 FRANKLIN AVE., FRANKLIN PARK, ILL 
A Division of Chicago Aerial Industries, Inc. 





BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
Laboratory Service 


75 West St 
New York 6, N.Y 


1009 Farmington Ave. 
West Hartford 7, Conn. 


BURNS & McDONNELL 


Engineers - Architects - Consultants 


4600 E. 63rd ST., TRAFFICWAY 
KANSAS CITY 41, MISSOURI 


FOR RATES FOR THIS SPACE 


WRITE 


PUBLIC WORKS MAGAZINE 


200 Se. Broad St., Ridgewood, NJ 





FOR RATES FOR 
write 


PUBLIC WORKS 


200 So. Broad St. 


THIS SPACE 


MAGAZINE 


Ridgewood, N.J. 


J. W. BURT 
Civil Engineer and Designer 
Specializing In 
ROADS AND BRIDGES 


1701 P.O. BOX 381 
McCOMB, MISSISSIPPI 


PHONE 


CLARK, DAILY AND DIETZ 


Consulting Engineers 
Sewerage, Waterworks, Street Lighting. High- 
ways, Swimming Pools, Surveying and Mapping, 
Land Development Buildings 
Poundations 
211 North Race St 
Urbana, Illinois 


Studies, Bridges. 


188 Jefferson St 
Memphis, Tennessee 








BOYLE ENGINEERING 
Architectural & Engineering Consultants 


Water—Development, Treatment, Storage, Dis- 
tribution, Sewage Collection, Sewage Treat- 
ment, Refuse 
Waste Disposal—Industrial, Commercial, Residen- 
tial, Municipal, Highways, Bridges 
Parks, Harbors, Flood Control, Special Dis- 
tricts. Civic, Industrial. Commercial Buildings, 
Structures, Site Planning 
Bokersfield Senta Ane 


Sen Diego 
California 





CARL BUSSOW 


Consulting Chemist and 
Paving Engineer 
Specialist on 


Asphalt Petroleum and 
Tar Products 


801 Second Ave. New York 17, N.Y. 


CLARK & GROFF ENGINEERS 
Consulting Engineers 
Civil, Sanitary & Municipal Engineering 
Investigations Reports. Plans 


Supervision of Construction 
Laboratory 


3240 Triangle Dr. Salem, Oregon 
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CHAS W. COLE & SON 


Engineers—Architects 


2112 W. Jefferson St. 


Joliet, Mlinois 


3600 E. Jefferson Bivd 
Sovth Bend, Indiana 


FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 
Airvorts—Bridges—Express Highways 
Industrial Bldgs.—Incinerators—Port Developments 
Water Supply—Drainage and Sewerage Systems 


11 Beocon Street, Boston, Mass. 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 


Sewerage treatment, sewers, storm drainage, flood 
control—water supply and treatment—Highway and 
bridges—Airports—Urban renewal—Electric and gas 
transmission lines—Rates studies, surveys and valu- 
ation—Industrial and institutional buildings 


360 EAST GRAND AVENUE 
CHICAGO 11, ILLINOIS 


FINKBEINER, PETTIS & STROUT 


Consulting Engineers 





Water Supply, Water Treatment. 
Sewerage, Sewage Treatment 
Bridges. Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 








CRAWFORD, MURPHY & TILLY 
Consulting Engineers 
Water Works—Impounding Reservoirs 
Highways—Municipal Streets—Expressways 
Trafic Problems—<Airports—Swimming Pools 


Sewers—Sewage Treatment—Wastes Treatment 
Storm Drainage—Flood Control—Surveys & Reports 


755 So. Grand Ave., W. lakeside 8-5619 
Springfield, WI. 


WALTER H. 
Ch 


FLOOD & CO. 





sl 
Inspection and Testing of Materials and Structures 
Streets—Roads— Airports 
Building and General Engineering Construction 
Resident Inspection—Chemical & Physical Tests 
Soil Boring & Investigation—Concrete Core Cutting 
Specifications—Reports—Research 


6102 S. Blackstone Ave. Chicago 37, Ill 





ALFRED CREW 


Consulting Engineers 


Water Supply, Treatment ana Distribution 
Sewerage and Sewage Disposal 
Drainage and Industrial Wastes 


43 N. Broad St. Ridgewood, N.)J. 


FRIDY, GAUKER, 

TRUSCOTT & FRIDY, INC. 
Engineers 
Hospitals, Schools. Industrial 
Public Buildings, Airports, Roads, 
Sewage, Petroleum Facilities, Waste Dis- 
posal, Power & Lighting, Reports. Plans, 
Supervision, Appraisals. 


1321 Arch Street Philadelphia 7, Penna 


Buildings. 
ds ter, 





FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St. Ridgewood, N.J. 





DE LEUW, CATHER & COMPANY 


Consulting Engineers 


Public Transit Subways 

Traffic & Parking Railroad Facilities 
Expressways Industrial Plants 
Grade Separations Municipal Works 
Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco New York Toronto Boston 


M. E. FRYE & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
Investigations e Reports 
Civil, Sanitary & Municipal Engineering 
Planning « Designs « Supervision 
428 Bivd. of Allies 0s 6. Union St. 


Pittsburgh 19, Pa. merset, Po 
EXpress 1-0818 SOmerset 6366 








H. G. DILL COMPANY 


Consulting Engineers 
G. W. Hockaden 
J. A. Rousculp 
P. Priede 
Structural, Municipal, Highway, 
Subdivision. Planning. Property Surveys. Topo- 
graphic Surveys, Reports, Appraisals 
26071 No. High St Columbus 2, Ohio 
AM 2-9744 


H. G. Dill 

B. W. Lives 
H. J. Roberts 
Civil, Sanitary 


GILBERT ASSOCIATES, Inc. 
Engineers and Consultants 


Power Plant Fngineering 
Water Supply and Purification 
Sewage and Industrial aste Treatment 
Chemical laboratory Service 
READING, PA. 


New York Washington 





GOODKIND & O'DEA 


Consulting Engineers 


Poundations, Structures, Highways 
Sewerage, Water Supply. Drainage 


610 Bloomfield Ave., Bloomfield, N.J 
New York, NY. Hamden, Conn. Chicago, Ill 





NORMAN O. ELDRED 


Consulting Engineer 


Water Supply and Distribution Systems, Munic- 
ipal and Industrial Water Conditioning Equip- 
ment, Steam Power Plants. Diesel-Electric Power 
Plants, Electric Systems, Street Lighting, Pave- 
ments, Airports. Drainage. Sewage Treatment 
Trade Wastes Disposal, Municipal Incinerators. 
Industrial Plant Desiens. Propane & Butane 
Storage & Vaporizer Plants 


P.O. Box 3396 Merchandise Mart Postal Sta 
Chicago 54, Illinois 


GREELEY & HANSEN 
Engineers 


Water Purificatior 
Treatment 


Water Supply 
Sewerage, Sewage 
Flood Control, Drainage, Refuse Disposal 


14 East Jockson Bivd., Chicago 4, Illinois 





ROY B. EVERSON 


Water Treatment Service Since 1900 for Swim- 
ming Pool Circulating Systems. Purification Sys- 
tems as applied to Sewage Treatment and Water 
Works A New System for Automatic Control 


237 W. Huron Street, Chicago 10, Ill. 
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HOWARD R. GREEN CO. 


Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPA!. DEVELOPMENTS 
Water Works and Treatment—Sewers 
and Sewage Disposal—Investigations 
and Valuations 
208-10 Bever Bidg., Cedor Rapids, lowa 
Established 1913 


21% months and then in the open as 
the shelter leaves it behind. There 
is no turning. The system might be 
described as forced-air windrow 
composting, followed by in-place 
windrow curing. The French have 
a more exotic name for it which 
may be translated as “accelerated 
zymothermic fermentation.” 


Costs and Selling Prices 

Table 2 presents some cost and 
selling price data, converted to U. S. 
dollars and short tons. There are a 
great many factors involved: in- 
terest rates, foreign wage scales, 
etc., that may permit no direct com- 
parison to U. S. costs. There also 
are questions of over or under-de- 
signing which may account for great 
errors in calculating costs on a per 
capita or per ton basis. For example, 
the Delft plant has dual equipment, 
except for receiving bunker and 
sorting belt. However, one set could 
deal with all of the refuse. The 
Hengelo plant has two each of rasp- 
ing machines and roller crushers, 
but one set can process all refuse. 
The extent to which a plant “re- 
fines” the compost can materially 
add to the capital and operating 
expenses while not necessarily af- 
fecting the degree of decomposition 
provided. Finally, the size of plant 
and whether or not it is a prototype 
is of importance. 

The van Maanen system, designed 
for large installations in remote 
areas, is the least expensive to build 
and operate per unit. Generally the 
Dano method is more costly to in- 
stall than the rasping system. Dr. 
Straub at Baden-Baden estimates 
the following costs of construction: 
Baden-Baden process, 6 Deutsch 
Marks (DM) ($1.43) per capita; 
rasping system, 10 DM ($2.38) per 
capita; Dano method, 15-16 DM 
($3.57-3.81) per capita. Mr. Horst- 
mann at Heidelberg proposes the 
construction of a new rasping sys- 
tem plant of 150 tons/day capacity 
at an estimated cost of 1.5 million 
DM ($357,000) or $2,040/short ton 
of capacity. 

The cost data above and in Table 
2 appear to be somewhat low for 
U. S. construction and operation 
based on an unpublished cost study 
made in March, 1959, by the writer 
for plants of two types. However, 
the Savannah, Georgia, estimates 
indicated construction and operat- 
ing costs, including amortization, to 
be roughly of the same range as 
U. S. incineration and sanitary land- 
fill costs without an allowance for 
sale of compost 

General European practice is to 
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WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 


Underground Water Supplies 


Investigations, Reports, Advice 
307 W. 12th St., 
Phone: 


Austin 1, Texes 
65 


7- 


Jenkins, Merchant & Nankivil 
Consulting Engineers 


Municipal Improvements 
Highways & A ts 


Gas Systems 

Water Systems 

Sewerage Systems 

Industrial Plants 

Recreational Facilities 
Investigations and Reports 


801-805 East Miller St., Springfield, il 





GWIN ENGINEERS, INC. 
Consulting Engineers 
Highways Water Supply 
Municipal Sewage Disposal 
Planning Mapping 
Reports, Design. Supervision of Construction 
Surveys 


1200 12th Ave. Altoona, Pa. 





HARDESTY & HANOVER 
Consulting Engineers 


and Movable Bridges, Hanover 

Grade Eliminations, Foundations, 

Expressways and Thruways. Other Structures, 
Supervision, Appraisals, and Reports 


101 Pork Avenue, New York 17, N.Y. 


Long Span 
Skew Bascule, 


JOHNSON DEPP & 
QUISENBERY inc. 
Consulting Engineers 
Water Supply 


Sewage Disposal 
Surveys 


Highways 
Airports 
Planning 


2625 Frederica St. Owensboro, Ky. 





JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
, New Jersey 





HAVENS AND EMERSON 
_ Moseley 


. My ,~ 
G. H. Abplanaip 
. Mock S. H. Sutton 
Frank C. Tolles, Consultant 
Consulting Engineers 
Water, Sewerage. Garbage. Industrial Wastes, 
Valuations—Laboratories 
leader Bidg. Woolworth Bidg. 
Cleveland 14, O New York 7, N.Y. 





HAZEN AND SAWYER 


Engineers 
Alfred W. Sowyer 
E. Hudson, Ir 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 


360 Lexington Ave., New York 17, N.Y. 


Richard Hazen 
h 


JONES HENRY & 
WILLIAMS 
Consulting Sanitary Engineers 
Water Works 
Sewerage and Treatment 
Waste Disposal 


2000 West Central Avenve Toledo 6, Ohio 








HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Consulting Engineers since 1917 for 
more than 700 cities and towns 
Water Works. Light and Power. Sewerage, 
Paving. Airports, Reports, 
Appraisals. Drainage 
2962 Harney St Omaha 2, Nebr. 


EDWARD C, JORDAN CO., INC. 


Civil & Sanitary Engineers 
Sewerage e Sewage Disposal e Industrial Wastes 
Drainage « Water Supply « Streets « Highways 

Municipal Engineering 
Investigations—-Reports— Designs—Supervision 
379 Congress St., Portland, Maine 
Tel. SP 4-0315 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, Sewage 
and Sewerage Disposal, Industrial Waste, 
Valuations, Laboratory, City Planning 


1312 Park Building, Pittsburgh 22, Pe. 





KREHBIEL & KREHBIEL’- engineers 


Gtthill Cty 
DRAINAGE REPORTS 
HIGHWAYS SEWERAGE 
ICE RINKS SUBDIVISIONS 
PLANNING SURVEYS 
POOLS WATER 


1868 § NIAGARA FALLS BOULEVARD + TONAWANDA, WV. Y. 
LADD ENGINEERING CO. 


Consulting Engineers 


Sewers, Water, Paving, 
Filter Plants, Disposal Plants 
Electric Systems 


Southeastern States 
Office: FORT PAYNE, ALA 





Home 





LORENZI, DODDS and GUNNILL 
Berger Building 
Pittsburgh 19, Pennsylvania 
Consulting Engineers 
Serving 
Pennsylvania, Ohio and West Virginia 





LOZIER CONSULTANTS, INC. 


Engineers 


Water 
Refuse 


Sewerage, Sewage Disposal, 
Supply, Water Purification, 
Disposal 


10 Gibbs Street Rochester 4, N.Y 





KENNEDY ENGINEERS 
Complete Public Works Engineering 


e Water Supply 
e Sewage and Waste Treatment 
e Sewage Reclamation 
. Utilities Planning 
CHEMICAL and BIOLOGICAL LABORATORY 


SAN FRANCISCO 


Tacoma Salt Lake City 


los Angeles 





HILL & HILL 
Engineers 


Sewage and Waste Disposal 

Water Supply and Piltration 

Dams, Reservoirs. Tunnels 
Airport and Topographic Surveys 


Home Office: 8 Gibson St., North East, Po. 


KEIS & HOLROYD 
Consulting Engineers 
(Pormerly Solomon & Kelis) 
Since 1906 
Water Supply. Sewage Disposal, Garbage & 
Refuse Incineration, Industrial Buildings 


Troy, N.Y. 


McCREARY + KORETSKY + ENGINEERS 
PLANNING-DESIGN-REPORTS 
MUNICIPAL FACILITIES 
5675 Freeport Bivd. 
Sacramento, Calif. 


1140 Howard Street 
San Francisco, Calif. 
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HAROLD HOSKINS 
& ASSOCIATES 


Consulting Engineers 
Sewers one Sewage Treatment 
Paving ater Supply Drainage 
Bridges Airports Reports 
Aerial Photogrammetry 
Power Plants Surveys 
1630 Que St., Lincoln 8, Nebr. 
1018 Eight Avenue, Greeley, Colorado 





MARK HURD AERIAL 
SURVEYS, INC. 


Topographic And Planimetric Maps 
Tax Maps Aerial Photography 


and Pennsylvania Avenue South 
polis 26, Mi 
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FENTON G. KEYES ASSOCIATES 
Consulting 
ARCHITECT-ENGINEERS 


Providence 3, R.! Walthem 54, Mass 


MADDOX AND HOPKINS 


Engineers and Surveyors 


Highways, Utilities. Structures 
Topographic Maps — Photogrammetry 
Plane and Geodetic Surveys 


8506 Dixon Ave Silver Spring, Md 








KOEBIG & KOEBIG, INC. 


ENGINEERING — ARCHITECTURE 
MUNICIPAL PLANNING 


ations Designs 
ities Since 1910 


. Californie 


Reports Invest 
Consultants to 


3242 W. 4 Suet, los Angeles 5 
715 Bank of America Building, 
625 Broadway, San Diego, California 





GEORGE 8B. MEBUS, INC. 


Consulting Engineers 


Sewerage — Industrial Wastes 
Water Supply — City Planning 
Investigations and Reports 
Design and Supervision of ‘Construction 

uations 


Broad Street Trust Co., Bidg 
Glenside, Pa. 
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MERRITT & WELKER 


Engineers 


Water, Sewage, Streets, Roads. Natural Gas, 
Valuations, Municipal Planning 
Marietta, Georgia 


208 Roswell Street 


THE PITOMETER ASSOCIATES, INC. 


Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Water Measurement and Special 
Hydraulic Investigations 


50 Church St., New York City 





METCALF & EDDY 


Engineers 


Soils, Foundations, Waterworks, Sewage Works, 
Drainage, Irrigation, Flood Control. Refuse, 
Industrial Wastes, Airports, Highways, Military 


Projects, Industrial and Commercial Facilities 


Statler Building, Boston 16, Massachusetts 


PRAEGER-KAVANAGH 


Engineers 


126 €. 38th St. New York 16, N.Y. 





MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 


Foundations for Buildings, Bridges and Dams; 
Tunnels. Bulkheads. Marine Structures; 
Soil Studies and and Tests. Reports, 
Design and Supervision 
415 Madison Ave. New York 17, N.Y. 


Eldorado 5-4800 


RADER AND ASSOCIATES 


Engineers—Architects 


Water Works, Sewers, Sewage Disposal and 
other Public Works Projects, Hotels, Office, 
Industrial and Commercial Buildings 
Plans, Specifications, Supervision. Reports 
Investigations, Consultations 
Aerial Photography. Photogrammetry 


The First National Bank Bidg., Miami 32, Florida 
Phone FRanklin 1-3551 





GEORGE V. R. MULLIGAN, P.E. 


ec L 





Operation Analvsis 
Manpower Utilization 
Management Controls 


601-19th Street, N.W. Washington, D.C. 


ROY EDWIN RAMSEIER 
AND ASSOCIATES 


Sanitary and Hydraulic Engineers 
Water Supply, Treatment. Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 





NUSSBAUMER-CLARKE and VELZY 
Consulting Engineers 
Sewage Treatment—Water Supply 
Incineration—Drainage—Highway Planning 
Appraisals and Rate Studies 
327 Franklin St., Buffalo 2, N.Y. 
500—Sth Ave., New York 36, N.Y. 


DALE H. REA 
Consulting Engineers 


Water Supply and Treatment, Sewage Col- 
lection and Treatment, Irrigation, Reservoirs 
and Dams, Airports, Buildings and Bridges 
Appraisals — ports Specifications 
Supervision of Construction 


2200 West Genepe Littleton, Clorado 
PY. 





O'BRIEN & GERE 
Consulting Engineers 


Water Supply, Treatment, and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage 
Rates Studies—Development Planning—Surveys 


400 East Genesee Street Syracuse 2, N.Y. 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS 


200 So. Broad St. 


MAGAZINE 


Ridgewood, N.J. 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil & Sanitary Engineers 
Water, Sewage. Drainage and 
Industrial Waste Problems. 
Structures—Power—Transportation 
165 Broadway New York 6 N_Y. 


RIPPLE AND HOWE, Inc. 


Consulting Engineers 
APPRAISALS AND REPORTS 
DESIGN AND SUPERVISION 
Water Works Systems, Filtration Plants 
Irrigation and Drainage Systems, Reser- 
voirs and Dams, Sanitary and Storm Sewer 
Systems, Sewage Treatment Plants. and 
Refuse Disposal 
O. Jj. Ripple Vv. A. Vaseen 8. V. Howe 
2747 Zuni St. 








E. LIONEL PAVLO 
Consulting Engineer 


Design, Supervision, Reports 
Bridges, Highways, Expressways 
Marine Structures, Public Works 
Industrial Construction, Airports 


642 Fifth Ave. New York 19, N.Y. 








MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr 
Robert D. Mitchell Alfred C. Leonard 


MUNICIPAL AND INDUSTRIAL 


Water Supply — Water Treatment 
Sewage and Waste Treatment 
Drainage — Rates — Refuse Disposal 
25 West 43rd St. New York 36, N.Y. 
3013 Horatio St. Tampa 9, Florida 


Denver 11, Colo 
RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 
408 Olive St., St. Lowis 2, Mo. 
Municipal Airport, Daytona Beach, Fla 








CARL SCHNEIDER 
Consulting Engineers 
Sanitary Pills 


Sanitation Studies 
Reports 


Incineration 
Refuse Collection 


602 Pan American Bidg. 
New Orleans 12, La. 


operated plants, to sell the com- 
post in bulk at the plant at less than 
$5.00 per ton, and to make no at- 
tempt to profit on refuse disposal. 
There is a sharp contrast between 
this and present composting prac- 
tice in the United States. 
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IRBY SEAY COMPANY 
Engineers—Consultants 


Natural Gas Systems 
Electrical 


Water Supply & Treatment 
Sewage System & Treatment 


514 Goodwyn Inst. Bldg. Phone JAckson 7-330! 
Memphis, Tennessee 


ROBERT H. STELLWAGEN 
Consulting Engineers 


Municipal and Industrial Waste Problems 
Collection, Incineration, Salvage, Pumping, 
Treatment, Testing 


1442 E. Outer Drive Detroit 34, Mich. 
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SEELYE STEVENSON VALUE 
& KNECHT 
Consulting Engineers 

Richard EF. Dougherty, Consultant 
Civil. Mechanical. Electrical 
Highways Bridges. Industrial 
Dams, Water Supply. Sanitation. 
Piers, Reinforced Concrete. Steel 


New York 17, N.Y. 


Airports, 
Plants 
Tunnels, 


101 Park 


SERVIS, VAN DOREN & HAZARD 


Engineers—Architects 
Apnraitesals 


Avenue 





Construction e 


Investigations e Design « Suvervision of 
Water e Sewage e Streets « Expressways « High- 
ways e Bridges « Foundations « Airport« « Flood 
Control « Drainage e Aerial Surveys e Site Plan- 
ning e Urban Subdivisions e Industrial Facilities 
Electrical e Mechanical 


2910 Topeka Bivd Toneka, Konses 


ALDEN E. STILSON & 
ASSOCIATES 


c Iting Eng ad 





Water Supply, Sewerage. Industrial Waste 
Bridges—Hiahways—tndustrial Structures 

Mechanical & Industrial Layouts & Studies 
Land Use Planning & Industrial Parks 


245 N. High St. 75 Public Square 


WELCH AND MALINOFSKY 


Consulting Engineers & Geologists 
e Soils and Foundations 
“we “ e Engineering Geology 
‘ "  @ Photo-Interpretation 
382 Springfield Ave., Summit, NJ 
CRestview 7-1323 





Columbus, Ohio Cleveland, Ohio 





STETSON, STRAUSS & 
DRESSELHAUS, INC. 
Civil & Consulting Engineers 

Los Angeles Oceanside Porterville 


INVESTIGATIONS - REPORTS - DESIGNS - ESTIMATES 


Water Supply. Drainage. Sewerage, Municipal 
Works, Foundations, Materials Testing, Surveying 
& Mapping. 


Main Office: 215 W. 7th St., Los Angeles, Calif. 


ROY F. WESTON, INC. 
ENGINEERS—B/IOLOGISTS—CHEMISTS 


Industrial Wastes—Stream Pollation 
Alr Pollntian—Water Sewage 
Surveys—Research—Development— Process 
Engineering—Plans and Specifications 
Operation Supervision—Analyses 
Evaluations and Reports 


NEWTOWN SQUARE, PA. 








SMITH & GILLESPIE 
Munictpal and Consulting Engineers 
Water Purification 


Drainave 
Power Plants 


Water Supvly 

Sewerage. Sewage Disposal 

Refuse Disposal, Ga« Sy«tems. 
Airports 


Jacksonville Florida 


SUHR, PETERSON, 
PETERSON & SUHR 


Consulting Engineers 


REPORTS—PLANS—SUPERVISION 


Sewerage, Water Supoly. Flood Control 
and Drainage, Airports, Roads, Surveys, 
Pixed and Movable Bridges 


130 N. Wells St. Chicago 6, Illinois 


WALTER H. WHEELER 
EM., M. A. S. C. E. 
Designing and Consulting Engineer 
Bridges, Mig Plents, Etc 
“Smooth Ceilings’ Fiat Slab 

Construction 


Life Bida Minneapolis, Minn 
Tel. Federal 3-1019 


Buildings, 
inventor 


802 Met 








FOSTER D. SNELL, Inc. 
29 West 15th St., New York 11, NY. 
WAtkins 4-8800 
Chemists. Fngineers. Bacteriolorcists 
Toxicologists. Market Research 


10 stories of laboratories with 
a staff of over 


YOUR INQUIRY ANSWERED PROMPTLY 





SOIL TESTING SERVICES, INC. 
Consulting Engineers 


A. METZ JOHN P| GNAEDINGER 
Soil Investications 
Recommendatiens and Design 
Laboratory Te-tinge 

1827 Noe. Harlem Ave Chicegon 35, Il 
Sen Francisco Milwevkee, Wis. 
Havanc, Cubc Portland, Michiaon 


CARL 


Foundation 





SPRAGUE & HENWOOD, INC. 
Drilling Services 


Foundation Investigations Test Boring 
Great Hole Drilling ond Pres<ure Grouting 
Diamond Core Drilling 
221 W. Olive St., Serenton. Po 
New York, Philadelphia. Pittsburah, Nashville 
Grand Junction, Colorado, Tucson 
Buchons, Newfoundland 
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WHITMAN, REQUARDT 
and Asociates 


Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 


1304 St. Pau! St., Baltimore 2, Md 








WALLACE & HOLLAND 


Consulting Engineers 


STRUCTURAL 
Bridges 
Buildings 
Storage Bins 
Investigations 


City, 


SANITARY 
Pollution Control 
Swimming Pools 
Storm Drainage 
Water Supply 
North Federal Avenue, Mason 


lowa 


401 





JOSEPH S. WARD & ASSOCIATES 


Consulting Soil and 
Foundation Engineer 
Site Investigation. Boring Supervision. Labora- 
tory Soils esting. Foundation and Pavement 
Analysis and Design, Construction Supervision, 
Engineering Reports and Consultation 
91 Roseland Avenue Caldwell, NJ. 
Jefferson Bidg. Philadelphia, Penna 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 


Aerial Mapping 
Civil & Sanitary Engineering 


312 W. Co'fax Ave., South Bend 1, Ind 
720 E. 38th St., Indianapolis 5, Ind 





WILSEY, HAM & BLAIR 


Engineers & Planners 
Water and Sewage Works 
Plood Control ard Drainage 
Airports. Traffic Studies and Bridges 
City and Regional Planning 


111 Poll’ns Road. Millbroe, Calif 
800 Colerndo Bivd 
Los Angeles 41, Calif 





J. STEPHEN WATKINS 


J. 8S. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering. “Water 
Rupply and Purification. Sewerage and Sewage 
Treatment. Highways and Structures. Reports, 
Investigations and Rate Structures 
446 East High Street Lexington, Kentucky 
Branch Office 
2617 Dixie Highway Lovisville, Kentucky 





STANLEY ENGINEERING 
COMPANY 
Consulting Engineers 


Hersey Building 
208 S$. LaSalle St. 
1154 Hanna Building 


Muscatine, lowa 
Chicago 4, Illinois 
Cleveland 15, Ohic 
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WILSON & COMPANY 


Engineers 

Streets. Highways. Dams 

Airfields, Drainage 

Treatment Plants. Industrial Installations 

Chemical Testine Lab—Aerial Mapping 
Electronic Computer Services 


E. CRAWFORD SALINA, KANSAS 


Water. Sewerage 
Bridges, Flectrica! 


63) 





J. C. ZIMMERMAN 
ENGINEERING CO. 


Consulting Engineers 
Water Supply and Treatment 
Drainage—Flood Relief 
Sewerage and Sewage Treatment 
Planning Design Supervision 
11121 West Oklahoma Avenve 
West Allis 19, Wisconsin 
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High-Speed Mower 


A high-speed, side-mounted, pit- 
manless mower designed for both 
industrial and agricultural work, the 
model No. 110 can be used for such 
diversified operations as cutting hay, 
mowing highway shoulders and 
right-of-way, and for maintaining 
all kinds of parks and industrial 
areas. The No. 110 can be mounted 
by cone man in 20 minutes or less. 
Wrist-action drive and cutter bar 
operate as a unit and give assurance 
that the sickle is always in register 
whether the tractor operator is 
mowing on steep banks, in ditches, 
over terraces and levees, along road- 
sides, in parks or hayfields. 

The cutter bar can be raised or 


Light Control 


These photoelectric light controls 
are light-sensitive switches which 
automatically turn on outdoor light- 
ing installations, such as_ street 
lights, at predetermined levels of 
darkness and turn them off when 
they are no longer needed. Series 
4005 is the basic control; 4006 series 
controls are equipped with an elec- 
tric timer to preset any desired 
“off” period and temporarily over- 
ride the photoelectric cell. The light 
level setting is adjustable from % 
to 4 footcandles. Normal factory set- 
ting is 2 footcandles. Encased in a 
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lowered to any angle from 45 de- 
grees below horizontal to the up- 
right transport position. A curb lift 
permits cutting as much as 11 in. 
above the ground for high-level 


work, topping, mowing over curbs, 


road banks, ditches and other un- 
even ground. A slip clutch, as spe- 
cial equipment, gives protection un- 
der the severe conditions found in 
highway mowing. When an operator 
hooks a stump or post, the cutterba1 
breaks away and swings 45 degrees. 

International Harvester Company, 
180 North Michigan Ave., Chicago 
1, Til. 

Circle No. 2-1 on the convenient 

reply card facing page 34. 


weatherproof, shock-resistant buty- 
rate housing, the control operates 
through a temperature range from 

40°F. to 165°F. It is available 
with either a standard 3-prong lock- 
ing-type plug which meets EEI- 
NEMA specifications and carries a 
15-ampere load, or with color coded 
14-in. pigtail leads which will carry 
the full 30-ampere current capacity 
of the mercury switch. The units are 
available with optional 2-in. slip- 
fitter or mounting brackets 

Revere Electric Mfg. Co., 7420 
Lehigh Ave., Chicago 48, IIl. 

Circle No. 2-2 on the convenient 

reply card facing page 34. 


Dynahoe 


This loader-tractor-backhoe, con- 
structed as one completely inte- 
grated unit, features extra heavy 
frame, buckets, booms and dipper; 
adequate tire flotation, proper 
weight distribution, power-shift for- 
ward and reverse’ transmission, 
torque converter, power steering 
and comfortable operator’s seat. 
Struck capacities are 7.5 cu. ft. on 
the backhoe and % cu. yd. on the 
loader. 

The Hy-Dynamic Co., Lake Bluff, 
Illinois. 

Circle No. 2-3 on the convenient 

reply card facing page 34. 


Sign Fastener 
Use of high-strength Huckbolt 


fasteners to assemble highway signs 
substantially reduces installation 
time and maintenance costs for state 
highway departments. In addition, 
the new method results in a better 
job and eliminates pilfering of bolts 
and signs. 

State trucks equipped with air 
compressors and tanks permit as- 
sembly and erection of signs right 
on the job. The supporting frames 
are assembled on location, thus 
permitting greater payloads per trip. 
Installation time per sign is substan- 
tially reduced, providing consider- 
able savings in labor costs and on- 
the-road living expenses. 


The Huckbolt fastener is used to 
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achieve the cost reductions by com- 
bining the desirable features of both 
a bolt and rivet. It is a two-piece 
design, consisting of a pin and a 
collar. 

In installation the pin is inserted 
from one side of the work; the un- 
grooved collar is slipped over the 
projecting pintail from the other 
side. The pneumatic installation 
tool, then applied, has internal jaws 
which grip the pintail and pull, 
while the nose of the tool seats on 
the Huckbolt collar. 

Maintenance crews, who work 
from pick-up trucks not equipped 
with air compressor units may use 
a hand powered tool or portable 
carbon dioxide bottles and pneu- 
matic tools to install the Huckbolt 
fastener for repair and service work. 

Huck Manufacturing Co., 2480 
Bellevue Ave., Detroit 7, Mich. 

Circle No. 2-4 on the convenient 

reply card facing page 34. 


Utility Trencher 
A heavy duty utility trencher with 
a vertical boom, the Century 
Trenchit enables the operator to 
work flush to walls, curbs and side- 
walks. The self-propelled Trenchit 
has a walking speed of up to 2% 
mph. All operating functions of the 
Trenchit are hydraulically con- 
trolled. It digs 4 to 12-in. wide with 

variable, selective depths. 
Century Engineering Co., 

kesha, Wis. 

Circle No. 2-5 on the convenient 

reply card facing page 34. 


Wau- 
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Seeded Blanket 


A seeded blanket, known as Troy- 
turf, can be easily rolled out and 
tamped down to provide a grass 
covering in areas where other plant- 
ing methods would not work. The 
blanket consists of a 16-ounce mat 
of jute, a bottom layer of special 
paper, seed, fertilizer, pH control, 
Vermiculite and organic mulch 
which provides a uniform distribu- 
tion of 34% tons per acre. Suited for 
difficult spots such as highway em- 
bankments, gullies and bridge abut- 
ments, the blankets will grow grass 
without special soil preparation, and 
are particularly suitable for areas 
where soil erosion or gullying is a 
problem. They are also practical in 
many areas where sodding is not. 


A highway median strip is uniformly 
covered with the 54” seeded blanket. 


After about one month the stand of 
grass has reached height of 4 to 6”. 


Any combination of seed, [ertil- 
izer, moisture control agents, etc., 
can be used for a specific location 
with special formulas and ingredi- 
ents incorporated right in the blan- 
ket. The end of the seeded blanket 
is either placed under soil or staked 
at the ends, the blanket rolled out 
and cut to the desired length and 
the cut end held in place. 

Horticultural Division, Troy Blan- 
ket Mills, 200 Madison Ave., New 
York, N. Y. 

Circle No. 2-6 on the convenient 

reply card facing page 34. 


Asphalt Kettle 


The KE-RA-20 rubberized as- 
phalt kettle is designed to apply the 
hot material directly into the joint. 
The material is indirectly heated by 
heat transfer oil. A mechanical agi- 
tator is provided to mix materials. 
The unit will work right up to curbs, 
bridge rails and other obstructions. 
A swivel caster in the rear aids in 
maneuverability. A complete range 
of rubberized asphalt kettles is 
available holding from 18 gallons to 
75 gallons. 

Aeroil Products Co., Inc., 9 Wes- 
ley St., South Hackensack, N. J. 

Circle No. 2-7 on the convenient 

reply card facing page 34. 


Contour Paver 


The Contour Trac-Paver for nar- 
row gauge paving of varying pro- 
files, has a 5000-lb. hopper and is 


conveyor-fed from the hopper to 
distributing screws in front of the 
screed. The screed has an hydraulic 
driven vibrator which develops 3000 
lb. force (at 2000 rpm) to the form 
section of the screed for compaction. 
The form section of the screed is 
replaceable for producing various 
shaped profiles. The screed is heated 
by L.P. gas burners. The paver is 
equipped with an hydraulic variable 
speed winch (2% to 20 fpm) for 
propulsion when paving. 

Trac - Machinery Corporation, 
Nunda, New York. 

Circle No. 2-8 on the convenient 

reply card facing page 34. 





Portable Power 


A heavy-duty portable electric 
generator which produces 3,000 
watts of AC power, the Zeus, Model 
GW-300, will provide packaged 
power on the job site or in other 
remote locations where electric 
power is needed. 

Electric power is generated by a 
permanent magnet rotating field. 
This operating principle completely 
eliminates all brushes, slip rings, or 
commutator. The permanent mag- 
net, internally fan-cooled and cor- 
rosion protected, connects directly 
to the engine shaft with no coup- 
ling. 

The Model GW-300 is rated at 
3,000 watts, 115/230 volts, 60 cycle, 
single phase. Powered by a rope- 
started, l1-cylinder, 4-cycle, air- 
cooled gasoline engine, the unit will 
operate for approximately five hours 
of full load running on a fuel tank 
capacity of 2-3/4 gallons. It is equip- 
ped with a positive action fuel pump 
to permit connection to an auxil- 
iarv fuel tank of larger canacity. 

The unit has two fuses for over- 


load protection and three power 


outlets—one 230 volt twistlock and 
two 115 volt 3-prong sockets. It will 
produce 3,000 watts in continuous 
duty at full 230 volts or 115 volts. 

Borg-Warner Corp., Pesco Prod- 
ucts Div., 24700 North Miles Rd., 
Bedford, Ohio. 

Circle No, 2-9 on the convenient 

reply card facing page 34. 


Finishing Tool 
This finishing tool tamps and lev- 
els a concrete slab in one operation. 


Using a 12-ft. (or longer) mag- 
nesium handle, you push the two, 
5-in. diameter  specially-designed 
rollers over a newly poured and 
screeded slab. The rollers, mounted 
10 in. o.c. push large aggregate at 
the surface of the pour down into 
the mix about 1/32 in. to 1/16 in. 
This leaves a very thin layer of fat 
at the surface for smooth, easy fin- 
ishing, but does not cause aggregate 
within the slab to settle. 
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Extension handles can be attached 
to the standard 12 ft. handle to 
tamp an area 36 ft. wide. The tool 
leaves a slightly keyed surface at 
the top of the mix for double course 
work, if desired. The roller pattern 
can be left in the slab for decoration 
and skid-proofing, if further finish- 
ing is not required. 

The Rollerbug is made of mag- 
nesium and aluminum with only the 
bronze bearings and steel-patterned 
roller surface made of other metals 
As a result, the tool is very light- 
weight and easy to handle. There 
are no moving parts but the rollers 
and no special maintenance. The 
roller is cleaned iust as you clean 
any other tool that comes in contact 
with concrete. 

Goldblatt Tool Co., 1910 Walnut 
St., Kansas Citv 8, Mo. 

Circle No. 2-10 on the convenient 

reply card facing page 34. 


Rotary Compressor 


A 125 cfm rotary portable air 
compressor has increased horse- 
power and is designed to reduce 
service costs. The unit is powered 
by a Le Roi D226 wet sleeve engine. 
The 53-hp engine provides 60 per- 
cent power surplus. Features of the 
engine include _§sstellite exhaust 
valves and valve seat inserts and 
valve rotators. At 1600 rpm, this 
slow-turning engine reduces both 
engine and compressor parts wear. 
Diesel and utility models of the 125 
rotary are also available. 

Sales Promotion Dept., Le Roi 
Div., Westinghouse Air Brake Co., 
Sidney, Ohio. 

Circle No. 2-11 on the convenient 

reply card facing page 34. 


Truck Winch 


This winch, model CL (for Con- 
stant Load), is an hydraulic unit 
that combines constant load, con- 
stant speed and constant horsepower 
with safe, efficient one-man opera- 
tion. With the winch’s remote con- 
trol system, one lever operates the 
hydraulic valve, while the other 
operates the three-speed winch 
transmission. These levers can be 
located at any desired point to en- 
able the operator to maintain close 
supervision over the entire job. Re- 
versing is done under power, with 
unspooling at any speed up to the 
speed of the drum. The basic model 
CL is designed to handle either %” 
or 7/16” diameter cable, but it can 


Safety of operation of the winch is 
provided by an automatic worm brake. 


be adapted to handle cable of other 
sizes. The drum holds 1,000 ft. of 
4” cable, but the winch can be 
altered to hold an almost unlimited 
quantity of cable. The winch has a 
15,000-lb. rating. 

Broden Winch, Division of Nantec 
Corp., Broken Arrow, Oklahoma. 

Circle No. 2-12 on the convenient 

reply card facing page 34. 


Chlorinizer 

This compact chlorinizer is a one- 
piece unit which mixes chlorine gas 
with water and feeds the resulting 
solution. Wall mounted, it is useful 
for sterilizing drinking water, swim- 
ming pool water, sewage or waste 
treatment plant effluent and in other 
processes or operations where chlo- 
rine solutions are required. Only 
water pressure is needed to operate 
the unit. Completely safe in opera- 
tion, the unit immediately stops 
should the water supply be inter- 
rupted. All parts in contact with 
chlorine gas and solution are made 
of corrosion resistant materials. 
Feed ranges of 2-28, 5-50, 10-100 
lbs. per 24 hours can be provided 
by a single chlorinizer. 

B-I-F Industries, 345 Harris Ave., 
Providence, R. I. 

Circle No. 2-13 on the convenient 

reply card facing page 34. 


PUBLIC WORKS for February, 1961 





Cutting Electrode 


The Eutec-Chamfer-Trode metal- 
cutting electrode, used with AC as 
well as DC welders, has application 
in chamfering, beveling, grooving, 
preparation for welding, making 
rough cuts and removal of hard- 
surfacing and frozen bushings. 

Cham-fer - Trode AC-DC 
trodes are formulated to provide a 
high-intensity, high-velocity blast 
to remove metal melted by their arc. 
The electrode can be used with any 
metal, particularly with very hard 
and highly-alloyed metals for which 
torch cutting is not practical. 

Conventional electrode holders 
can be used, no oxygen nor com- 
pressed air is required, and no spe- 
cial operator training is needed. 
With many years of acceptance for 
use with DC welding equipment, 
these electrodes may now also be 
used where AC but not DC equip- 
ment is available. 

Eutectic Welding 
40-40 172nd Street, 
New York. 

Circle No. 2-14 on the convenient 

reply card facing page 34. 


elec- 


Alloys Corp., 
Flushing 58, 


Rubber Safety Cap 


Surveyors and construction work- 
ers can use this safety device that 
permits the free use of steel gads, 


or pins, without the ever-present 
danger of flying steel particles. At 
the moment of contact, the end sur- 
face of the pin is covered by the 
hammer while the sides are covered 
by the rubber collar. This contains 
particles that might otherwise be 
projected outward, causing serious 
injury. Each device will last from 
four to six months under normal 
usage in rocky terrain. 

Carson’s Rubber Safety Cap, Fort 
Worth 7, Texas. 

Circle No, 2-15 on the convenient 

reply card facing page 34. 
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Engineer's Level 


Designed for efficiency, accuracy 
and convenience in general engi- 
neering work such as roads, bridges, 
construction and tunnels, the Wild 
N-2 telescope, together with the 
level vial assembly, can be rotated 
about the optical axis for checking 
level adjustments quickly. Other 
features include 24 or 28-power tele- 
scope with coated lenses, internal 


focusing, clamp and tangent screw, 
tilting screw with leverage and co- 
incidence-reading tubular level. 
Wild Heerbrugg Instruments, Inc., 
Port Washington, N. Y. 
Circle No. 2-16 on the convenient 
reply card facing page 34. 


Sickle-Bar Mower 

Tall grass, coarse weeds, heavy 
brush and even tree saplings up to 
l-in. thick fall before this Terra 32- 
in. Sickle-Bar Mower, designed for 
use with the Terra Handle and Terra 


Bas. 


Tractor. The transmission-propelled 
Terra Tractor has two forward 
speeds, one reverse speed and a 
neutral gear, all controlled by a 
convenient hand lever. Other at- 
tachments currently available in- 
clude a plow and a set of cleated 
wheel rims for extra traction. 

Moto-Mower, Inc., Subsidiary of 
Dura Corp., 625 South G Street, 
Richmond, Ind. 

Circle No. 2-17 on the convenient 

reply card facing page 34. 


Scavenger Pump 


The CP-71 Sludge Pump, a light- 
weight scavenger designed to han- 
dle liquid containing up to 15 per- 
cent solids, can eject 40 gpm at 200- 
foot head. Operating on the ejector 
principle, the CP-71 handles rock 
drill cuttings, sand or other solids 
without causing rapid wear of ex- 
pensive internal parts. Air passing 
through the venturi sucks liquid 
into the pump. When the pump is 
full, air pressure forces the liquor 
out. The cycle is repeated automati- 
cally. Designed to be used with or 
without a suction hose, the CP-71 
operates on an 85 cfm compresso1 

Chicago Pneumatic Tool Co., 6 
East 44th St.. New York 17, N. Y 

Circle No, 2-18 on the convenient 

reply card facing page 34. 


Dock Unloader 


The 3-wheel Leach Combination 
Container, for dock or automatic 
unloading, is adaptable to any Leach 
Packmaster or Leach 2-R Pack- 
master in the field having the con- 
tainer attachment. Size of the new 
Combination Container is 1 cubic 
yard. Also available is another con- 
tainer without attachment arms 
which can be dumped from a dock 

The Elgin Corporation, 222 West 
Adams St., Chicago 6, Illinois 

Circle No. 2-19 on the convenient 

reply card facing page 34. 





Test Apparatus 


This console model Triaxial shear 
apparatus incorporates many of the 
features outlined as being desirable 
for proper triaxial testing. All op- 
erating controls are located in one 
section of the console. Indicators 
for readings of pressure, load and 
operating speeds are also visible in 
the same area. 

The triaxial cell is quickly de- 
tachable from the test frame. Its de- 
sign eliminates the operating piston 
coming through the head of the 
chamber. Instead, the load applica- 
tion piston moves in from the base 
and readings of load applied to the 
specimen are obtained through a 
load cell mounted in the head of the 
testing chamber. Readings are 
transmitted to a large indicator on 
the control panel. 

Soiltest, Inc.. 4711 W. North Ave., 
Chicago 39, IIl. 

Circle No, 2-20 on the convenient 

reply card facing page 34. 


Fork-Lift Tractor 


A heavy-duty, four-wheel-drive 
fork-lift tractor with 6,000 lbs. ca- 
pacity at 24-in. load center and 14- 
ft. maximum stacking height, Model 
H-30, is designed especially for 
heavy outdoor applications. The 
four-wheel-drive design gives both 
long wheelbase and wide tread with 
12:00 x 24 tires. The rear (steering) 


axle mounting permits full axle 
oscillation of 18 degrees enabling 
the machine to operate on uneven 
surfaces. 

Additional features include full 
power-shift transmission and match- 
ing torque-converter; power-steer- 
ing and four-wheel hydraulic brakes 
which give the unit equal braking 
effort in both forward and reverse. 
Three speed ranges in each direction 
are available with speeds up to 21 
m.p.h. 

The Frank G. Hough Co., 761 
Seventh St., Libertyville, Ill. 

Circle No. 2-21 on the convenient 

reply card facing page 34. 


Loader Attachment 


A front end loader attachment 
with 1%4-cu. yd. capacity is offered 
for the Kwik-Mix Hi-Lifter. The at- 
tachment digs 94” wide, has 84-ft. 
dumping height, 40° bucket roll 
back at ground level, 50° at dump- 
ing height and 9,000-lbs. breakout 
force. Maximum lifting capacity is 
8,500 Ibs. The entire front end oper- 
ating mechanism pivots ahead of the 


nate ee. 
operator providing greatest possible 
safety to the operator. The front 


end loader features include all- 
weather, all-terrain 4-wheel drive 
traction; four equal size high flota- 
tion tires; power transfer differen- 
tial; kick-out to 2-wheel drive for 
road use; 18 mph in either direction; 
4-wheel power brakes; full-time 
power steering; and hydraulic con- 
trol of front end attachment. 

Kwik Mix Company, Division of 
Koehring Company, 235 West Grand 
Ave., Port Washington, Wisconsin. 

Circle No, 2-22 on the convenient 

reply card facing page 34. 


Radio Transmitter 

This fully-transistorized FM radio 
transmitter operates on standard 
VHF two-way mobile communica- 
tions frequencies. The unit, called 
the Handie- Talkie Pocket Trans- 
mitter, is designed for operation on 
frequencies between 25-54 mc and 
132-174 mc. It provides 500 milli- 
watts RF power output. 

Eleven transistors in the various 


stages of the unit provide reliability, 
low power consumption character- 
istics and compactness. The pocket 
transmitter weighs 14% ounces, and 
measures 54% in. by 2% in. by 1% 
in. The transmitter is completely 
self - contained, including micro- 
phone, antenna and batteries. Two 
antennas are available—a solid steel 
whip and a collapsible whip an- 
tenna. The unit can be operated 
interchangeably from either nickel- 
cadmium batteries or mercury cells. 

Motorola Inc., Communications 
and Industrial Electronics Div., 4501 
West August Blvd., Chicago 51, Illi- 
nois. 

Circle No. 2-23 on the convenient 

reply card facing page 34. 


Earth Drill 


A lightweight and easily portable 
power earth drill, this unit cuts 
clean straight holes for fence build- 
ing, soil testing, landscaping or any 
other hole drilling job in any terrain 
or location. It is available as a com- 
utilizing the McCulloch 


as a 


plete unit 
One/41 chain saw engine, or 
separate attachment to a standard 
chain saw 

McCulloch Corp., 6101 West Cen- 
tury Blvd., Los Angeles 45, Calif. 


Circle No, 2-24 on the convenient 
reply card facing page 34. 


PUBLIC WORKS for February, 1961 








NEWS OF ENGINEERS 











Rotr Exiassen, has been made 
acting head of the Department of 
Civil and Sanitary Engineering at 
the Massachusetts Institute of Tech- 
nology, replacing Jonn B. WILBurR. 


Peter F. Matter is now Executive 
Director, Metropolitan St. Louis 
Sewer District, replacing WILLIAM 
Q. Kener, who resigned July 1 to ac- 
cept a position with the Public 
Health Service. 


Harotp A. Haipin has resigned 
as City Engineer of Ontario, Calif., 
to open an office as consulting engi- 
neer,’ broker and contractor, spe- 
cializing in locating and planning 
land for investors and builders. His 
office will be in Ontario. 


Rex Wuirtton, long time State 
Highway Engineer of Missouri, will 
be the next Federal Highway Ad- 
ministrator. He succeeds BERTRAM 
D. Tattamy who will open a con- 
sulting engineering office in Wash- 
ington. 


Eart Devenporr, for forty years 
with the New York State Health 
Department and for many years 
Director of the Bureau of Environ- 
mental Sanitation, died in Schenec- 
tady, N. Y., Dec. 28. 


Murray A. Witson, a consulting 
engineer of Salina, Kans., will be 
the next president of the National 
Society of Professional Engineers. 


Harry B. Bearp, Jr., of the con- 
sulting firm of Whitman, Requardt 
& Associates, Baltimore, Md., has 
been promoted to Project Engineer. 
A graduate of The Johns Hopkins 
University in 1948, Mr. Beard has 
specialized in highway and airport 
design and will direct this phase of 
the work for the firm. 


Metcalf & Eddy, consulting engi- 
neers of Boston, Mass., have ap- 
pointed five staff members as Senior 
Associates: CHartes G. HAMMANN, 
Cuartes Y. Hrrcucock, Jr., ALBERT 
B. Ricn, Morton Sotomon and 
Arte, A. THOMAS. 
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FILMS 
in Brief 


Listed below are motion picture films 
of current interest to engineers, ad- 
ministrators and supervisors in the pub- 
lic works field. The companies provid- 
ing these films have indicated that the 
films are available for appropriate use 
by PUBLIC WORKS readers, Requests 
for films should be made direct to the 
company listed with the film. 


“Steel Pipe—At Your Service.” 
The story of steel pipe—how it is 
manufactured, how it reaches the 
final job site and how it serves our 
modern world in so many useful 
ways. Bethlehem Steel Company, 
care of local office of Modern Talk- 
ing Picture Service, Inc., 3 East 54th 
St., New York 22, N. Y. 

“Highway Life Lines.” The story 
of traffic paint and methods of test- 
ing, formulation and use. (16 min., 
color, sound, 16 mm.) Advertising 
Dept., Hercules Powder Company, 
Wilmington 99, Delaware. 

“A County Builds Soil-Cement.” 
One county’s solution to its road 
maintenance problems via the in- 
troduction of a planned program of 
soil-cement construction. (20 min., 
color, sound, 16 mm.) Local district 
office of Portland Cement Associa- 
tion, 33 West Grand Avenue, Chi- 
cago 10, Ill. 

“Advantages of A. C. Welding.” 
Explains principles and applications 
of AC welding with on-the-job 
demonstrations. (19 min., color, 
sound, 16 mm.) Motion Picture De- 
partment, Westinghouse Electric 
Corporation, 3 Gateway Center, 
Pittsburgh 30, Pa. 

“TS-14 Scraper.” Illustrates the 
versatility and operation of the 14 
yd. scraper in small and medium- 
sized jobs. (12 min., color, sound, 
16 mm.) Advertising Department, 
Euclid Division, General Motors 
Corporation, Cleveland 17, Ohio. 


WHAT'S IDENTICAL 
ABOUT THESE 
TAYLOR 
COMPARATORS? 


ALL GIVE YOU FAST, 
EASY, ACCURATE TESTS 
to aid water and sewage 
plant operations 


TAYLOR— 

ENSLOW SLIDE 

CHLORIMETER 

For making on-the-spot tests of pH, 
chlorine. Also ideal for control of 
swimming pool water 


TAYLOR 

WATER ANALYZER 

For accurate tests of fluoride, pH, 
chlorine, nitrate, nitrite, manganese, 
copper, aluminum, and many others. 


MODEL L-4 
For pH, chlorine tests. Consists of 
Enslow Slide Chlorimeter and 3 or 
more pH slides in carrying case. 


ALL TAYLOR COMPARATORS 
HAVE GUARANTEED NON- 
FADING COLOR STANDARDS 


SEE YOUR DEALER for Taylor 
Sets or immediate replacement 
of supplies. 

FREE HANDBOOK, “Modern 
pH and Chlorine Control”. 
Gives theory and application 
of pH control. Illustrates and 
describes full Taylor line. 


W. A. TAYLOR 23° 
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Alaboma Pipe Co 
Allis-Chalmers 
Amchem Products, Inc 
Amercoat Corporation 
American Cast Iron Pipe Co 
American-Marietta Co 
Concrete Products Div 
Anthracite Equipment Coro. 
Automatic Signal Division 
Eastern Industries, Inc 


Ayer-McCarel Clay Co., Inc. 


B/W Controller Corp. 

Pelton Division 
Bowerston Shale Co. 
Buffalo Meter Co., Inc 
Buffalo Pipe & Foundry Corn. 
Byers Company, A. B 


Cannelton Sewer Pipe Co 
Case Company, J. |. 
Cast fron Pipe Research Assoc. 
Caterpillar Tractor Company 
Chain Belt Company 
Chevrolet 
Division of General Motors 
Chicago Bridge & Iron Co 
Chicago Pump Compeny 
Clark Equi 
Construction Mechineey Div 
Cleveland Trencher Company 
Combustion Engineering 
Continental Machinery Corp 





Deere, John 

Deming Company 

Dempster Brothers 

Diamond Crystal Salt Company 
Dickey Clay Mfg. Co., W. §$ 
Dorr-Oliver, Inc 

Drott Manufacturing Corp 


Electric Machinery Mfg. Co 

Div. of General Motors 
Enterprise Engine & Machinery Co 
Essick Manufacturing Co 
Euclid 


152 
26 & 27 
. 35 


126 
120 & 121 


26 & 27 
139 

12 & 13 
48 7 
65 

52 & 53 
Third Cover 
3 

141 


114 
144 


Galion tron Works & Mfg. Co. 
Geigy Agricultural Chemicals 

yo oar acific 

Gojer, Inc. 

Gradal!—Warner & ‘Swasey Company 


Hamilton Kent Mfg. Co. 
Healy-Ruff Company 

Heil Company 

Hough Company, ‘Frank G 
Hydro E-Z Pack 


Division of Hercules Galion Products, Inc 


International Harvester Company 


Johns-Manville 


Johnson Gear & Mfg. Co., Ltd 


Kerrigan tron Works Company 
Kohler Company 
Komline-Sanderson Engineering Corp 


Leece-Neville Company 
LeTourneau- ti 





144 
151 
66 & 67 


49 


15, 20, 32 & 33 


50 & 5! 
57 


A Subsidiary of “Westinghouse Air Brake Co . 
1 


Link-Belr Company 


Massaglia Hotels 
M-B Corporation 
M &H Valve & Findings Co. 
MecConnaughay, K. E. 





Miro-Flex Company, Inc. . 
Morse-Boulger Inc. 
Mueller Co. 


Multiplex Mfg. Co. 


Pacific Flush Tank Co. 

Palmer Filter Equipment Co 
Phelps Dodge Refining Corp 
Pittsburgh-Des Moines Steel Co 
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Recordak Corporation 


Subsidiary of Eastman Kodak Co 
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Sherman Products 
Smith & Loveless 


Division-Union Tank Cor Company 


Steiert & Sons, Inc 


Synchro-Start Products, Inc 
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Wyandotte Chemicals Corporation 
National Che Michigan A kali Division 


National Clay Pipe Mfgrs., Inc 


Fitchburg Engineering Corp. 
Flexible Inc. 
Flintkote Co. (Orangeburg Div.) 
Ford Meter Box Company, Inc 
Ford Motor Com 

Tractor & _——F Div 
Ferd Motor Company 
Forneys inc. 
Frink Sno-Plows Inc 


Zep Manvfacturing Corp 


Orangeburg Mfg. 
Zimmer & Francescon 


Co 
(Div. of The *Hintkote Co.) 
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Ring compression theory of thin-walled corrugated metal 
culverts is demonstrated by Armco engineer who encloses 
coffee can, with ends removed, in wood blocks to simu- 
late compacted backfill in full-scale metal structure 


Reflectorized highway signs to welcome travelers to your 
& ‘ ’ 


city or county are offered by Alcoa. Free sign, up to a 
limit of five, goes with each minimum order of $500 worth 
of aluminum sign blanks or $1000 worth of finished signs. 


Fred Waring, who retired the first of this year as Chief 
of the Division of Sanitary Engineering, the Ohio State 
Department of Health, was presented with a three-dimen- 
sional carving of his likeness to add to many other me- 


mentos of a distinguished career in sanitary engineering. 
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Robot mower developed by engineers of 
the South Carolina highway department 
is remote controlled by operator who 
rides on the truck while the pro- 
pelled rotary mower works on a 
embankment. Electric powered mower is 
cable connected to generator on truck. 


self 
steep 








Nighttime illumination is being increased five-fold on 
part of Miami’s Biscayne Boulevard where 48 old street 
lights have been replaced by 95 modern fluorescents 
These new lights are mounted on Kerrigan standards 





FORNEY 
CONCRETE 
TESTERS 


are your best investment in low-cost 
concrete testing equipment. 


HERE’S WHY! 


[Ht EXPERIENCE 

Forney's, Incorporated are 
pioneers in the design and 
manufacture of plant, job site 
and laboratory testing equip- 
ment for concrete and con- 


crete products, 


[Hy SPECIALISTS 
Forney's, Incorporated is the 


only concrete testing equip- 
ment and apparatus manu- 
facturer specializing in the 
construction industry. 


COMPLETE LINE 


Forney's, Incorporated manu- 
facture testing equipment for 
all concrete products includ- 
ing blocks, pipe, drain and 
sewer tile, beams, cylinders 
and cubes. Special apparatus 
designed and built to order. 


[Hy GUARANTEE 
All Forney Testers are uncon- 


ditionally guaranteed against 
defective material, workman- 
ship and performance. Your 
complete satisfaction is posi- 
tively assured, 


Write, wire or phone for information, 
prices or specific recommendations on 
testers to meet any testing requirements. 


KNOWN THE WORLD OVER 


INC, 
Tester Division 
P. O. Box 310 
New Castle, Pa., U.S. A. 
Phone OLiver 2-661! 


FORNEY'S, 


Cable : Forney's, New Castle 

















by Arthur K. Akers 


*% Accidental transposition of cap- 
tions in our January’ column 
ascribed the picture of Mr. Charles 
Searight of Cataphote Corp. to Mr. 
Nechine of Chicago Pump. Our 
apologies to both. 


* Edmund F. Buryan now heads 
Minneapolis-Moline Co. as president 
and chief executive officer. 


| % Harvey A. Scribner, president of 


Russell T. Gray Inc., advertising 


| agency, Chicago, will be co-chair- 
| man, publicity committee, for 1963 
| ARBA Show, Chicago. 


Mr. Scribner Mr. Fosnot 


* H. R. Fosnot is a new general 
manager, American Machine & 
Foundry Co. of Connecticut to be 
responsible for AMF’s over-all posi- 
tion in water conditioning. He was 
last with Graver Water Condition- 
ing Co. 


* Gordon R. Loveless appointed 
manager of Chicago Bridge & Iron 
Company’s major eastern plant, at 
Greenville, Pa. He was formerly at 
Salt Lake City plant. 


* V. K. Gaston appointed director 
of sales, Pak-Mor Mfg. Co., San An- 
tonio, Texas, refuse-body manufac- 
turers. 


*% The Heil Co., Milwaukee, has 
acquired the materials handling 
equipment business of the Ingersoll 
Kalamazoo Division of Borg-War- 
ner Corp. Principal product: the 
Load Lugger. 


* William H. Wheeler named gen- 
eral sales manager, Construction 
Equipment Division, Worthington 
Corp., at Holyoke, Mass. 


% The Permutit Co. announces the 
advancement of Daniel J. Saunders, 
vice president, to the General Man- 
ager’s staff, Industrial Division. 


* H. O. Ehrisman appointed vice 
president and U. S. general sales 
manager by the Foxboro Company. 


% Walker Process Equipment Inc., 
appoints eight new sales represen- 
tatives to increase their sales-engi- 
neering coverage. 


* E. J. Goes retired December 31 
from his long-held advertising and 
publicity posts with the Koehring 
Company. He will continue, how- 
ever, in a consulting phase of ad- 
vertising. 


* Dawes Walter named manager of 
advertising, Pennsalt Chemicals 
Corp., Philadelphia. 


% General Electric Co., Lynchburg, 
Va., will spend over $1 million this 
year in enlarging its Communication 
Products Department headquarters. 
(2-way radio to you.) 


* Dale E. Anderson becomes as- 
sistant sales manager, with respon- 
sibility for advertising and sales 
promotion, in expansion of Magin- 
niss Power Tool Co. at Mansfield, 
Ohio. Product: vibratory equipment 
used in public works. 


% Columbia-Southern Chemical 
Corp., formerly a _ wholly-owned 
subsidiary, becomes a division of 
the Pittsburgh Plate Glass Co., to 
operate under the name of Pitts- 
burgh Plate Glass Co., Chemical 
Division. 


* Pipe Linings, Inc., of Wilmington. 
Calif., expands eastward, with new 
headquarters at 50 Church St., New 
York 7, in cooperation with the Na- 
tional Water Main Cleaning Co. 


* William J. Grede, elected chair- 
man of the board, J. I. Case Co., 
Racine, Wis., will also continue as 
president and chief executive officer. 


* Boy Scout cocktail: Two of them, 
and a little old lady helps you across 


the street! 
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.-- Since 1894 


13,512 


HORTON ELEVATED STEEL 
WATER STORAGE TANKS 
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= CB&I’s experience in the design, fabrication 

and erection of elevated steel tanks for water 

storage is unmatched by anyone. In 1894, p 
CB&I pioneered the first hemispherical bottom “4 
tank at Ft. Dodge, Iowa. With the recent erec- ir. 
tion of a 1,500,000-gallon Horton® Spheroidal 


for Wheaton, Illinois, CB&I’s experience spans Chicago Bridge & Iron Company 
13,512 elevated steel water storage tanks. . . 332 South Michigan Ave., Chicago 4, Ill 
and scores more are under construction. CB&I’s rent ee 
sound experience and pioneering spirit can 

solve your water storage problems, too. Let us 

show you how. 
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COMPOUND-LOOP CONTROL 


With automation by Wallace & Tiernan your chlorination system controls itself...needs 
almost no attention. With Compound-loop Control, the residual you select is maintained, no 
matter how much water flow or chlorine demand changes. You're always sure of water quality. 

W&T Compound-loop Control means true process control. Because it analyzes the end 
result and feeds back information which monitors your chlorinator, Compound-loop Control 
successfully achieves a closed-loop system. This means an operating range of greater than 100 
to 1, plus round-the-clock supervision without extra labor. 

And you can control free or total residual... use electric, pneumatic, or variable vacuum 
signals. W&T Compound-loop Control can be tailored to the physical layout of your system, 
your flow-metering equipment, your plant hydraulics. You build or convert to automation with 
maximum convenience, minimum expense. 

For more information, write Dept. S-141.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9,NEW JERSEY 








